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Can You Name a 
Dual-Drive Color PC 
That Runs Lotus 1,2,3 
and Costs Under $1500? 


Hints 


e It comes with a 14" RGB monitor 
much like the 14" monitor that comes 
with the $2495 Leading Edge PC. 


è It has dual 800K disk drives much 
like the $2495 Tandy 2000, but it also 
has the ability to read and write to 
popular 160K, 320K, and 360K IBM-PC 
formata. 


e It's an 8088, MS-DOS system withll 
256K of RAM, butit comes with a better 
free software bundle than the 8&-bit Kaypro 
including MS-DOS 2.11, HAGEN-DOS, 


DOS-TUTOR, WordStar3.3, EasyWriter, 
Spell, Mail Track, PC File III, FILE- 
BASE, CalcStar, games, graphics, utili- 
ties, and two BASIC languages. 


е Although it's not PC-DOS compatible 
it will run hundreds of the same pro- 
grams as the IBM including dBASE П, 
Multiplan, the PFS series, lotus 1,2,3 
and even Flight Simulator. 


e During the dog daya of summer 
computer sales, we’ve lowered the prices 
of both ourcolor and monochrome systems. 
You can receive a free booklet on these 
systems by calling our machine at 
1-800-FOR A FOX, and leaving your 
name and address at the beep. 


Your time is up the answer 18: 
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Scottsdale Systems, в 


617 N Scottsdale Rd #0, Scorrsdole, Az 85257 
(602) 941-5856 


The Silver Fox is sold exclusively Бу Scottsdale Systema 
ltd., 617 М. Scottadale Road ЯН, Scottedale, AZ 85257. 
Trademarka: Silver Fox. HAGEN-DOS, and Datemate, 
Scottsdale Syatema ілі; WordStar and CalcStar. 
Micropro International; MS-DOS, and Multiplan, Micro 
soft dex FILEBASE. EWDP Software, Ine. 
dBASE ПІ, Ashton-Tate; IBM-PC, and IBM-PC DOS; 
International Business Machines Corparatinn. Ordering: 
Telemarketing only, Silver Fox price is for cash, 
F.O.B. Scottedale, prices subject to change, product 
subject ta limited supply. We accept purchase orders from 
Fortune 1000 companies and major universities with 
good credit - add 2% Visa, Mastercard add 3%, AZ 
residente add 6%, Returned merchandise subject to a 20% 
restocking fee. Personal of company checks take up to 3 
weeks to clear. No COD's or АРО'е. 
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EDITORIAL 


A VERY SPECIAL ISSUE 


BYTE's readers like to stay on the leading 
edge of technology and to try things for 
themselves. We think this issue offers 
extraordinary opportunities for you to 
discover some of the most exciting devel- 
opments at the forefront of personal com- 
puting. The new Amiga personal com- 
puter from Commodore International is a 
machine to rekindle the enthusiasm that 
drives personal computing. 

Gregg Williams. Jon Edwards, and Phil 
Robinson have explained the Amiga's ar- 
chitecture in fascinating detail, The 
Amigas custom coprocessors for the 
68000 bring high performance. Dazzling 
graphics and audio and an open expan- 
sion bus make the Amiga the intellectual 
and technical heir to the Apple П. The 
Amiga's operating system is a full-color, 
icon-based windowing system with true 
concurrency, All the dazzle does nothing 
to inhibit the Amiga's performance in any 
serious application. 

The Amiga's price seems fair, too. With 
the 68000. three custom chips that con- 
trol graphics, audio, and peripherals, voice 
synthesis hardware with software to drive 
it 256K bytes of RAM, 192K bytes of 
ROM. and input/output that includes an 
800K-byte microfloppy, RGB analog. RGB 
digital. NTSC composite, two stereo jacks. 
a mouse, a parallel port. a high-speed 
serial port, and a disk port. plus the ex- 
pansion bus, BASIC, a word processor, a 
paint program. and four other pieces of 
bundled software, the Amiga retails for 
51295. Add Тестагѕ $995 hard disk and 
an RGB monitor, and you have a phenom- 
enal computer system. 

This issue also offers readers an oppor- 
tunity to build a true 32-bit computer sys- 
tem. Based on National Semiconductor's 
32032, the Definicon DSI-32 coprocessor 
board for the IBM PC also uses the 
№532081 floating-point chip and has the 
NS32082 memory-management chip as 
an option. FORTRAN, Pascal. C. and other 
languages are available. If you have ап 
IBM PC with 15 watts of power to spare. 
the DSI-32 can move you a generation 
ahead in computing power. Phil Robinson 
was instrumental in bringing this exciting 
project to the pages of BYTE. 
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Steve Ciarcia, preparing the blockbuster 

Circuit Cellar 58180 computer for 
September's lOth Anniversary issue, gives 
us the versatile and powerful BASIC-52 
computer/controller (BCC-52) this month. 
Programmable in a ROM-based BASIC. the 
BASIC-52 and its on-board language are 
ideal for process control and are bus-com- 
patible with Steve's earlier Z8 controllers. 
The BCC-52 board utilizes the Intel 
8052AH-BASIC microcontroller chip and 
includes 48K bytes of RAM/EPROM, an 
EPROM programmer. three parallel ports, 
a serial terminal port, and a serial printer 
port. 
Jonathan Amsterdams Programming 
Project shows how to parse integer arith- 
metic expressions into executable form. 
This software project is written ín Pascal 
for the Apple II. but Jonathan has taken 
care to write portable code. He has also 
explained the roots of the project in 
linguists work on context-free grammars. 
The article goes from theory of context- 
free grammers to a working Pascal version 
Of a Texas Instruments-style four-function 
integer calculator. We'll be having at least 
one Programming Project in the feature 
section each month. 


LEADING-EDGE SOFTWARE 

The feature section emphasizes hardware 
in part because the theme section is 
devoted to declarative programming lan- 
guages. Declarative languages are gaining 
popularity because they are ideal for 
parallel processing and because their pro- 
ponents claim they will increase the pro- 
ductivity of programmers. 

Thanks to contributions from a variety 
of authors. including several at the Im- 
регігі College of Science and Technology 
in London, England, this language issue 
gives readers insights into relational lan- 
guages such as Prolog and functional lan- 
guages such as Hope and FP. (There is lit- 
tle on LISP because of a previous theme 
issue on LISP and additional LISP articles 
in the April 1985 issue.) Special thanks go 
to Susan Eisenbach of Imperial College 
and Tom Clune of the BYTE staff for put- 
ting this theme section together. 

Susan Eisenbach and Chris Sadler give 
an overview of declarative languages. 
Robert Kowalski. one of the pioneers of 


Prolog, explains logic programming as a 
form of processing that is congenial to 
human thinking and also easy to Imple- 
ment on a computer. Clara and John 
Cuadrado tell who is using Prolog where 
and for what, John Darlington gives ап ex- 
cellent account of the power that declara- 
tive languages gain from their "referential 
transparency'—the fact that the meaning 
of a program fragment depends only on 
the meanings of its components, not on 
the history of any computation done 
before the evaluation of the fragment. 
Darlington provides examples written in 
Hope, Peter Harrison and Hessam 
Khoshnevisan give us a look at John 
Backuss functional programming lan- 
guage, FP. which builds variable-free pro- 
grams from a set of primitive programs by 
use of program-forming operations and 
recursive definitions. 

Finally, Roger Bailey gives a lucid tutorial 
in the use of Hope that should bring you 
into the world of declarative languages. Al- 
though he didnt write an article, Victor Wu 
of Imperial College ported a version of 
Hope from an Apricot machine to the IBM 
PC. Victor's version of Hope together with 
Roger's fine tutorial mean that you can 
download Hope from BYTEnet Listings 
and try a declarative language for your- 
self. BYTEnet Listings also offers a public- 
domain version of Prolog. 


SACRIFICES MADE 

To get in the long articles on the Amiga. 
the 051-32, and the declarative languages. 
we had to cut from this issue sore articles 
and advisories that we badly wanted to 
run. We had less editorial space at our 
disposal than at any time since April 1981. 
The sacrifices included Books Received, 
Event Queue, Clubs and Newsletters, 
Chaos Manor Mail, all reviews except 
those of the Tandy 1000 and IBM Pascal 
2.00. several strong feature articles, and 
additional strong articles on declarative 
languages. Our apologies to all editors 
and authors concerned. We will publish as 
many of the postponed articles as we can 
as Soon as we can. We are considering 
electronic publication of some of the 
postponed material. 


—Phil Lemmons, Editor in Chief 


The f lop Dpy di sk 
that keeps IBM PC 
letter perfect, 
helps Xerox 860 
write great сору 
and puts more bang 


in Wang. 


Whether you're banging out a letter 
to Australia, creating a contract, or doing 
a case study on centipedes, dot every i 
with Maxell. The Gold Standard in floppy 
disks. Maxell 1s an industry leader in 
durability and error-free performance. 
There's a Maxell for virtually every 
computer made, and each comes with a | | 
lifetime warranty. That’s why, when every | om E22 444 
word counts, you can count on Maxell. | --4-- suni 


тахей. _ 


IT'S WORTH IT. “А 


Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074 | umm 
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YOUR DAYS OF BUYING 

GRAPHICS TERMINALS 

ARE OVER! 

Now there are two ways to use your 

PC to access popular mainframe 

graphics products like SAS/GRAPH", 

ТЕП АСНАРН”, RS/1*, DISSPLA", 

and PLOT-10*. Joining our popular 

SmarTerm 125 DEC* VT125 

ReGIS graphics emulator, our new 

SmarTerm 4014 product gives 

you full Tektronix* 4010/4014 plus 

DEC VT102 emulation. View the entire 

graphics image on the PC screen, or 

use the powerful instant ZOOM feature 

to magnify a selected portion of the 
screen image 


Using Picture Replay, pictures drawn 
by the host can be saved, sent to 
other users, examined in detail using 
ZOOM mode, and printed or plotted 
offline. Like all SmarTerm emulators, 
SmarTerm 4014 includes powerful 
text and binary file transfer facilites, 
PDIP* and XMODEM protocol 
support, and TTY mode to link you 
to popular time sharing services. 


By the way, if you only need text ter- 
minal emulation, be sure to ask about 
our SmarTerm 220, SmarTerm 100, 
and SmarTerm 400 products. 


Join the more than 25,000 "FIRST 
CLASS" people who use SmarTerm. 
Try it for 30 days with full refund 


Available from Computerland, 
your local software dealer, or 
Persoft, Inc. - 2740 Ski Lane 
Madison, WI 53713 

(608) 273-6000 - TELEX 759491 


Т to full Tektronix 

1024 x 768 

| | _ resolution. 
Ys | ERM, | WHA 


privileges. 
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MICROBYTES 


Stalf-written highlights of late developments іп the microcomputer industry. 


Sinclair Rescued from Bankruptcy; Sir Clive Loses Clout 


In a marathon weekend session, Sinclair Research and Hollis Brothers & ESA Plc, a major 
distributor of office and educational equipment in the U.K., reached a buy-out agreement 
that saved the British computer maker from defaulting on more than £14 million of back 
bills. In the buy-out, Sir Clive Sinclair surrendered his controlling interest in the company 
and parted with his chairmanship. He will now serve as Sinclair Research's Lifetime Presi- 
dent and as a research consultant. 

Trouble had been brewing at Sinclair for some time: Christmas sales were disappointing. 
the QL computer failed to capture a market, the post-Christmas ІШІ was deafeningly silent 
(industry wags claim that not a single Sinclair was sold during the first 60 days of 1985), 
and corporate cash was tied up in unsold inventory and research. 

The squeeze came when Тһогп/ЕМІ, producer of Sinclairs products, demanded that 
Sinclair clear its tab. Sinclair. unable to meet its obligations, then began moving toward 
liquidation. But in stepped Hollis Brothers. amid rumors that 10 Downing Street would be 
pleased to see Sinclair rescued. 

Hollis Brothers arranged to pick up £12 million worth of Sinclair stock. To finance the 
remaining debt, Sinclair will offer current shareholders a 3-for-1 deal. Depending upon how 
investors exercise their entitlements, Sir Clive Sinclair will end up holding from 8 to 23 per- 
cent. He once owned more than 80 percent. 

More than 70 percent of Hollis Brothers & ESA Plc is held by Robert Maxwell, who is 
viewed in England with the same mixture of awe and annoyance as T. Boone Pickens in 
the United States. Maxwell will serve as Sinclair's board chairman, a position he already 
holds at London's Daily Mirror and the Pergom Press. 


Developments Bring Optical Discs Closer to Market 


Several developments in June suggested that low-cost optical discs and drives might arrive 
on the market fairly soon. 

Atari showed a compact-disc ROM (read-only memory) player at its booth at the Con- 
sumer Electronics Show in Chicago. The company also demonstrated software, developed 
by Activenture, that accesses the information in an encyclopedia stored in one-third of a 
550-megabyte disc. Atari said it will sell CD ROM drives for less than $600 by the end of 
this year. CD ROM drives use the same 12-cm (4.7-inch) read-only compact discs used in 
stereo CD players but require additional error-checking and -correcting circuitry. Activenture 
said the enyclopedia disc might sell for about $200. Neither Activenture nor Grolier would 
confirm reports that Grolier's encyclopedia is on the optical disc. 

Just as 12-cm CD ROM drives seemed likely to hit the market, however, CD developer 
Sony announced it would be focusing Its data-storage efforts оп a 13-cm (54-inch) disc size 
to increase disc capacity and perhaps provide an upgrade path to write-once and erasable 
magneto-optic discs. The Sony "DataROM'" 13-cm format was reportedly supported by 
several other Japanese companies at a standards meeting. 

National Memory Systems. Livermore, CA, announced two optical-disc products that in- 
clude interfaces and software for the IBM PC. The $19,900 NMS-007 uses Optimem's 
l-gigabyte 12-іпсһ optical drive and cartridges; NMS says that drive is available now. NMS 
also plans to offer the $5000 OI-OL drive; it uses Optotech's 400-megabyte 5'4-inch drive 
and cartridges. 


New Products Use 65816 Processor 


A 4-megahertz version of the 65816 microprocessor, designed to provide more processor 
horsepower while maintaining compatibility with the 8-bit 6502, is now available to end 
users. Micro Magic. Millersville, MD. has unveiled MAX-816, an Apple II expansion card that 
adds a 4-MHz 65816 and 256K bytes of RAM. Micro Magic is developing an operating 
(continued) 


AUGUST 1985 » BY TE 9 


system, MAX-OS, loosely based on UNIX, to take full advantage of the 65816. The firm also 
plans to add a 1024 by 1024 graphics card and a cache disk controller to accompany the 
MAX-816 board. While the basic MAX-816 card will be priced at less than $500 with 256K 
bytes, up to 1 megabyte can be added to the card. and the 65816 can directly address up 
to [6 megabytes of RAM. 

An earlier 65816 card ($395, | MHz) is available from Com Log, Scottsdale, AZ. Manx 
Software Systems, Freehold, М]. said it expects to finish a 65816 version of its Aztec C com- 
piler late this year; the compiler will run on the Apple И under ProDOS and DOS 3.3. 


C Compilers Expand to New Systems 


Manx Software Systems reportedly expected to add native versions of its C compiler for the 
Commodore 64 and 128 and Apple's Macintosh. as well as an Apple ІІ ProDOS version. 
The product line, including the $49.95 Apprentice C, was previously sold for the IBM PC 
and Apple Il, with a cross-compiler offered for the Commodore 64. Manx will also provide 
native compilers for the Commodore Amiga and Atari ST later this year. 

Lattice also expected to provide versions of its C compiler for 68000-based systems. in- 
cluding the Commodore Amiga, Atari ST, Sinclair QL, and Apple Macintosh. Both Lattice 
and Manx are porting cross-compilers to IBM's PC AT. 


Two MS-DOS Portable Computers Enhanced 


Hewlett-Packard unwrapped the Portable Plus, a 25-line, unbundled version of its Portable. 
While the Portable included a 300-bps modem. 256K bytes of RAM, and applications soft- 
ware in ROM, the standard Portable Plus provides only 128K bytes of RAM, plus MS-DOS 
2.11 and utility software in ROM. A 300/1200-bps modem, ROM applications software, and 
expansion memory up to 896K bytes will be optional. 

Meanwhile, Australian computer maker Time Office Corp. will enter the U.S. market with 
the Kookaburra laptop computer. Previously available as the Dulmont Magnum, the 
Kookaburra includes a 25-line LCD. 256K bytes of RAM, an 80186 processor, a video-output 
port. MS-DOS 2.11, and several applications programs for less than $2000. Time Office also 
plans to introduce a line of Z80-/80186-based office workstations in the fall. 


NANOBYTES 


Actrix Computer Согр., Milpitas, СА, which emerged from Chapter 11 bankruptcy protec- 
tion in May. planned to announce new versions of its Actrix computer that are compatible 
with IBM's PC, XT, and AT models.... Altos Computer Systems, San Jose, CA, has 
developed two multiuser systems. The 2086 is a $19,900 20-user system based on Intel's 
80286 processor using the XENIX operating system: it cannot run PC-DOS programs. The 
3068, a 30-user system using Motorola's 68020 32-bit processor, is available only to other 
manufacturers. ... At the Consumer Electronics Show, Melodian planned to unwrap a 
music system for the Commodore Amiga computer that it claimed will give the Amiga the 
capabilities of a $75,000 music synthesizer. ... Tomy's new $500 Omnibot 2000 robot сап 
be interfaced їо an Apple ІІ or Commodore and has two moving arms as well as the 
features of its predecessor, Omnibot.... Also at CES, Commodore announced а $600 
10-тераБуе hard-disk drive for its 64.... Fujitsu announced at NCC an 8086-based 
multiuser computer that uses both the Pick and the MS-DOS operating systems. ... Han- 
nes Keller, Zurich, Switzerland, has developed WitchPen. a programmable word processor 
with spelling checker; WitchPad. a drawing program using standard IBM character graphics: 
WitchCraft, a BASIC database-management program generator; and HK, a text-oriented pro- 
gramming language. The programs, currently available in Switzerland. are slated for U.S. 
release next month.... Printer manufacturer Axlom Corp., San Fernando, CA, said that its 
newest daisy-wheel printers will use a "wedge-back" daisy-wheel technology. A wedge 
shape on the back of each letter on the print wheel is struck by an indented hammer, 
which reportedly improves print accuracy and speed. ... STM introduced an IBM РС AT- 
compatible computer. Configured like IBM's basic AT but with 640K bytes standard, the 
STM AT will cost 53495.... Faraday has reduced its IBM-compatible single-board com- 
puter to fit onto a single 5-inch IBM PC-style expansion card. While Faraday sells the cards 
primarily to OEMs, it will sell single Micro PC cards for $695.... AST, Ошадгат, Ashton- 
Tate. and Borland have announced their support of a superset of the Intel/Lotus expanded 
memory specification. 
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If you buy a T1855 printer now 


you wont have to upgrade to one later. 


Don’t tack just any printer on your 
new PC for now, thinking that you'll 
get what you really need later. Start 

ith Ше Des а ТІ 855 or ТІ 865 
printer. That way you can put the 
money you'd have spent on a need- 
less upgrade on some other smart 
investment. 

You see, our OMNI 800™ 
Model 855 is actually three printers 
in one. For word processing, it deliv- 
ers letter-quality printing that rivals 
the best daisy wheel printers around. 
For data processing, it prints at 150 
characters per second. And for your 
graphics, it reproduces screen or 
OMNI 800 is a trademark of Texas Instrumenc, Incorporated. 


28227 
€1985 TI 


monitor images in the finest detail. 

Of course, these advantages are 
all true of our TI 865 wide-carriage 
printer, too. 

What's more, since our printers 
are among the easiest to use, you 
can utilize all the capabilities built 
into your PC and Же би right from 
the start. Instead of sometime later. 
bs even ма а беле of over 30 

ifferent plug-in type fonts, any 
three of which can be printed on the 
same page without ever stopping the 
printer! Just touch the control panel 
and it happens. Simple. So every 
document looks just the way you 
want it to. Professional. 


As for reliability, T1 printers are 
legendary. Just ask any major airline. 
So don't downgrade your PC's 
performance with a printer you'll 
outgrow in a month. Get yourself 
a TI 855 or ТІ 865 printer now. 
It’s easy. Just call 1-800-527-3500, 
ext. 801, for the TI Dealer near you. 


Р? QW 


TEXAS “ 
INSTRUMENTS 
Creating useful products 


and services for you. 
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f you believe these 
ple facts about 
$, you'd be will 
c y more for ours s... | 

mately, you won't have К 


voiding hard disk failures and loss of data is just 
one of the reasons to buy our hard disks. 


Hard disks can fail —there's 
really no other nice way to say it. 
Even IBM has problems deliver- 
ing ATs with hard disks that 


work. We're not talking about 
nice, clean, clear-cut failures 
where the drive seizes up, 
coughs, and rolls over and dies. 
We re talking about the insidious 
little creeping failures that sneak 
up over time—like a missing sec- 
tor here or a lost sub-directory 
there. 

There are precautions you can 
take to protect against failure 


and ultimate loss of data. Here is 

what we contribute toward mini- 

mizing the potential loss of your 
ata. 


Best Drives Available 


First, we buy the best drives 
available. Sounds trite, doesn't 
it? I mean, a drive's a drive— 
right? Hardly. You should see 
some of the junk we get in our 
labs. Some have such high fail- 
ure rates that we even ques- 
tioned our own $10,000 hard disk 
tester. But when we tested other 
manufacturers' drives we were 
assured that our equipment was 
fine, which just co ed that 
the bad hard disks were not only 
bad—they were real bad. 

But that's just the weeding out 
process. We then take each drive 
that we've put through our tester 
and test it again with the control- 
ler you've requested. We call this 
a "tested pair." 

DOS Doesn't Do It 


In case you're thinking that all 


B. 
ШШШ 


this is an unnecessary duplica- 
tion of what DOS does for you, 
let me explain the disk facts of 


е. 
If DOS did what you may 
think it is supposed to do when 
you format the disk, DOS would 
map around these bad areas. 
ИАН, DOS doesn’t do 


DOS 2.0 and 2.1 can’t enter 
the bad tracks. DOS 3.0 can, but 
only on the IBM AT. Unfortu- 
nately, as the press has so well 
documentated, the AT’s hard 
disk develops bad tracks later 
on. 


We do what DOS can't 
We believe the problem is so 
bad, we use a software program 
that performs a powerful test of 
your disk drive on all of the IBM 
or IBM compatible computers— 
PCs, XTs, and ATs. Our format 
takes hours to analyze the disk. 
But when we finish, you know 
that the bad tracks are really 
T out so you won't write 
good data that will disappear 
into a black hole. We even send 
you a printed statement of our 
test results. 

Our software allows you to 
Dpe in the bad track locations 

m the list supplied by the 
manufacturers, so you'll never 
write good data to them—even 
if DOS didn't identify them as 


bad. The software even lets you 
save the location of these bad 
sections to a file, so that you can 
reformat your disk without 
spending hours retesting. 


We even include a program 
that will give you continuous 
comments on the status of your 
hard disk. No more waiting for 
that catastrophic failure. 


Average Access Time 

As you might suspect, some hard 
disks are faster than others in 
their ability to move from one 
track of data to another. The 
time it takes the hard disk to 
move one-half way between the 
beginning of the disk to the end 
is called the “average access 
time.” 

The first generation of 10 meg- 
abyte hard disks had average ac- 
cess times of 80-85 milliseconds 
(msec). But computer users love 
speed, and guess what—the av- 
erage access time for the new 20 
megabyte hard disk in the IBM 
AT is only 40 msec. (We sell an 
AT equivalent with only 30 msec 
access time!) 

There are some legitimate rea- 
sons for the shorter access time. 
It’s particularly helpful when 
there are multiple users on the 
same hard disk. It's also impor- 
tant when running a compiler. 
But remember, before you get 
too wrapped up in the access 
speed, there’s always that ST 506 
interface which won't let data 
transfer from the hard disk to the 
computer any faster than 5 me- 

bits/second, We've bypassed 
that choke hole, too. If you want 
the functional equivalent of a 
Ferrari with a turbocharger, or- 
der our 10 Mbit per second 108 


] 
| ! 


megabyte hard disk with 18 msec 
of average access speed. 


Compatibility 


To be sure that your hard disk is 

100 percent compatible with the 
IBM XT you don't need to buy 
the same hard disk that's in the 
XT. You can't even be sure what 
brand hard disk it is because 
IBM, like gis. Systems, pos 
into the marketplace and buys 
hard disks from several vendors. 
However, they buy their XT 
hard disk controller from only 
one vendor—the same one we 


0. 

You сап buy the IBM ХТ con- 
troller from IBM for $495 or you 
can buy from us, the functional 
equivalent, manufactured by the 
same company that makes її for 
IBM for only $195. Is it the ex- 
actly identical ІВМ XT control- 
ler? No, it’s better. First, it takes 
less power, and secondly, it can 
control from 5 to 32 mega- 
bytes—the IBM controller can 
work with Sica Bs she phe bai It 
is 100 percent IBM XT compati- 
ble, and 100 percent is 100 per- 
cent. If you want to save a slot, 
we carry a version that lets you 
operate two hard disks and two 
floppy disk drives. 


More than 32 Megabytes 


You can operate with more than | 
32 megabytes (the limit of DOS) 
through the use of "device driv- 
ers.” Express Systems can supply 

ou with device dnvers for our 

ard disks for over 32 megabytes 
formatted. But, if you don't have 
individual files, or databases that 
are large, you might want to con- 
sider one of our controllers that 
can divide our 65 megabyate 
(formatted) hard disk into two 
ree volumes of 32 megabytes 
each. 


Reliability 
We offer you a choice between 
iron oxide and plated media— 
the stuff that covers the hard 
disk and gives it its magnetic 
roperties. Iron oxide is,—well, 
it's rust, If you inadvertently 
joust your disk, you may cause 
the low flying head to dig out 
some iron oxide. A little rust 
Ваке can ruin your whole day. 
Plated media is more resistant to 
damage, and if it happens, less 
data is lost. 

We offer both types of hard 
disks. The iron oxide is older 
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technology, and quite frankly, 
manufacturers understand it bet- 
ter. Their better understanding, 
combined with some of the spe- 
cial head locking mechanisms, 


Complete Hard Disk Kits 
Formatted 


gives us peace of mind when we ҮІ қи UAM Хам шаны РС ог РС/ХТ АТ 
sell you one. 10 [$ yes 85 msec 5 Mbits/s $ 625 $ 430 
yes msec its/s 625 430 
21 и yes 85 msec 5 МЫ $ 825 $ 630 
eed disks consume power. Our 21 Yn no 35 msec 1 Ai es : ut : gt 
small, half-high hard disks con- 2 уе5 msec its/s 1, 
sume so little ae) that you can 32 Full no 30msec 5 Mbits/s $ 1,775 $ 1,575 
use them with your existing IBM 65 Full no 30 msec 5 Mbits/s $ 2,295 $ 2,070 
РС power supply. If you plan to 108 Full yes 18 тѕес 10 Mbits/s $ 4,995 $ 4,995 
use lots of slots, you'll want to Removable Hard Disk 
increase your power supply to be 10 и по 90 msec 5 Mbits/s $ 1,095 N/A 
safe. We offer the same amount Tape Systems and Subsystems 
of power for your PC that comes Formatied Data 
in the XT, Storage Transtor e РСогРС/ХТ AT 
те "i-e Eo 
Some folks just never feel com- луне ы ше 
fortable buying mail ordi They 17.6 Mbytes Start/stop Subsystem 24 $ 795 $ 795 
orget that Sears began as a m Controllers 
order house or that IBM is now АП of our hard disk and tape controllers are available separately: 
into mail order. But, if it helps, Please call for prices. 
here is a partial list of customers Subsystem Chassis 
E have felt comfortable to buy Any of our disk or tape units are available in an external subsystem for an 
re „additional $250.00. You can mix & match any of our У: high hard disks or tape 
pri tel Ern Honeywell drives together or add any single full height hard disk. 
Tape Cartridges $ 35.00 
ATAT (Boll Labs) RCA g Express Certified 555 foot 310 Hci “-inch Data Cartridge 
Bausch & Lomb Lockheed _ Power Supply $ 99.50* 
Xerox Sperry 130 Watt Power supply 


Easy to Install ° 


If you're like most of us, raised 
on the boob tube rather than the 
Great Books, you'd rather see 
the movie than read the book. 
Well, now you can choose to 
read our installation manual or 
for SN $9.95 more, you can get 
а VHS or Beta video cassette 


showing the simple steps for in- 
stallation. 


Our VHS or Beta Cassettes make 
installation easy. 


We offer you a one year war- 
ranty on our hard disks—the 
same as IBM on the AT and 90 
days on the tape drives. (It’s all 
the manufacturer gives us.) If 


anything goes wrong with your 
tape or ЕЕ drive or hard disk, 
send it back in the box it came in. 
However, we have found that we 
can usually solve the problem 
over the phone. So call first for a 
return authorization number be- 
cause we can't accept any returns 
without it. 


Comes complete 


All Express Systems products 
come complete with the appro- 
priate software,tape and/or hard 
disk controllers, and cables 
where required. Hard disks are 
formatted and tested with the PC 
DOS of your choice. All drive 
sizes are formatted capacities. 

If your application requires a 
stacking kit, power splitter ca- 
bles, daisy chain cable, or some 
other variation, we'll supply 
these items at a nominal charge. 
We even ship our hard disks with 
Command Assist 'M ап on- line 
DOS-like manual to give you 
help with your DOS commands. 


- *with the purchase of any drive 


More questions? 


Because we spend so much at- 
tention on the front end with en- 
suring that our disks will arrive 
in working order, wc have a cus- 
tomer service department that, 
unlike many of our competitors, 
has little to do. When you need 
us, you won't get a constant busy 
signal. 

Call our friendly, knowledga- 
ble customer service staff to get 
answers to your questions—be- 
fore or after the sale. Our peo- 
ple, who know the PC, can talk 
you through the sticky parts, and 
they'll respond to you quickly. 
Just call us. 


How to order 


the telephone and call 1- 
800-341-7549, to order. We ас- 
cept Master Card, VISA, Amer- 


Pick uj 


ican ress and Diners Club. 
Or send a cashier’s check or 


money order (We'll take a 
check, but you'll have to wait for 
it to clear) and tell us if you want 
one of our recommended config- 
urations or you want to mix and 
match yourself. Corporations 
with a DUNS number may send 
purchase orders for quantities 
over five. 


Call Toll Free 1-800-341-7549 Ext. 500 
In Illinois call (312) 882-7733 Ext. 500 
Express Systems, Inc., 1254 Remington, Schaumburg, IL 60195 
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Command Assis! ls a trademark of Micro Design Intemational 


IBM* is а registered trademark of the Intemational Business Machines 


Systems, and Expresa Certified 555 are trademarks of Expresa Systems, Inc. 
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QUALITY, 

Мот JUST QUANTITY 

In arguing that “the Macintosh is in har- 
mony with the broad lines of evolution in 
human communication” toward the visual, 
Jim Hoekema's letter on page 22 of the 
May BYTE ("The Macintosh Debate Goes 
Оп”) offers as evidence that. as of 1981. 
there were 1.055.000 artists in the US. 
whereas a seventeenth-century burgher in 
Amsterdam probably saw some three or 
four hundred pictures in a lifetime. 

The particular example he chose is inter- 
esting. The pictures seen by our visually 
impoverished Amsterdamer probably 
included a few by fellow citizen Rem- 
brandt van Rijn (1606-1669). Poor old Rem- 
brandt, forced to muddle along with the 
primitive technology of the paint brush. 
But will even a single painting of his. taken 
all by itself, ever fail to stand up against 
all the visual images ever produced with 
"creativity" enhancers like the mouse, 
MacPaint, or whatever? The answer need 
not be based on abstract aesthetic prin- 
ciples. Putting it more mundanely, how 
likely is it that any art produced on a com- 
puter in 1985 will have the staying power 
to grace a cigar box three and a half cen- 
turies from now? 

in deciding how visually oriented we are, 
how we see should be as important as how 
much we see. When it comes to shaping 
the way we look at the world, no graph- 
ics program—not even if it bears a name 
like Rembrandt—will make as lasting a con- 
tribution as a graphic artist of the same 
name. 

WILLIAM LOCKERETZ 
Brookline, MA 


MAC MEMORY 


Don Slaughter should spend less time 
writing to BYTE and more time reading it! 
First he griped about a lack of RAM-disk 
software for his 512K Mac ("Take Back 
Your Mac; February page 22) Daniel 
Smith responded that not only is such 
software already available. but that it costs 
much less than Slaughter was willing to 
pay ("А RAM Disk for the Мас” Мау, page 
24]! 

Now Slaughter is complaining that he 
needs a l-megabyte Mac, and that һе 
wont be able to get à reasonably priced 
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one (under $3500) until next year (May. 
page 26). 

Wrong again! The April BYTE has a 
"What's New" item on the MegaMac on 
page 441. The company is MicroGraphic 
Images. Its telephone number is (818) 
368-3482. It offers a complete Macintosh 
with | megabyte of memory for $3495. 
If you choose to upgrade a 128K Mac, the 
total cost could be less than $3000. 

DENNIS GRIESSER 
Long Beach, CA 


DON'T BLAME THE COMPUTER 


Phil Lemmons's January editorial ("Auto- 
nomous Weapons and Human Responsi- 
bility" page б} was very amusing. Being 
a high school student | can easily picture 
what would happen if some of the stu- 
dents at Jonesville High were scheduled 
for lunch at 9 in the morning or at 3:10 
in the afternoon. 

I'm sure the school mentioned in your 
editorial had things straightened out 
within a few days. and people were finding 
out how beneficial the computer would 
really be to them. As soon as everybody 
got over the lunch-period screw-up, they 
would realize how much easier things 
were going. 

People in today's society are scared of 
what they think they can't control. If they 
have to come in contact with a computer. 
perhaps an automatic bank teller, they're 
scared to death they will "punch the 
wrong button" and totally wipe out their 
life savings. People need to be told of the 
benefits of computers rather than some- 
thing to the effect that all computers are 
good for is screwing up your phone bill 
or sending junk mail. Humans are respon- 
sible for these mistakes and bothers. 
Magazines like BYTE do a fine job of clear- 
ing this up. but if people don't want to 
believe humans are responsible for these 
mistakes and not the computer no 
number of articles, reports, or editorials 
will convince them: the only way | can see 
for them to realize this is to have to use 
a computer and understand what makes 
it work. Explain why the computer printed 
out a phone bill for $6539.97. Again there 
is the problem of people not wanting to 
come in contact with the computer, even 
to learn about it. In come the schools. Our 


school has increased the number of com- 
puters by 300 percent in the past year 
alone, with more on the way. Already 
students have taken an interest. Granted, 
not all of them, but enough to justify the 
purchase of the machines. The ones who 
scoff at the computers in the classrooms 
are simply destined to get a phone bill for 
$6539.97 and hear the person at the 
phone company tell them “the computer 
has made a паке." If children can learn 
the basics of computer programming and 
hardware. then maybe when our genera- 
tion is older we can use the computer 
even more efficiently than we do now to 
simplify our lives and produce programs 
for school offices that tell the computer 
но to schedule lunch at 9:00 a.m. 
MICHAEL А. RUSSELL 
Jonesville, МА 


SANYO SATISFACTION 


| read Robert M. Keith's letter ("Sanyo Sup- 
port; March, page 304) advising against 
buying a Sanyo just as | was about to 
order a Sanyo package by telephone from 
Computer Creations in Dayton, Ohio. The 
letter made me think twice, but | went 
ahead anyway. To my consternation the 
computer unit, which came as packaged 
at the factory, refused to format any disk. 
and | was stymied. But when [ called Mr. 
Jack Kaiser of Computer Creations and 
told him of my problem. he had the com- 
puter picked up from my house, sent to 
Ohio. and returned in good time all fixed, 
all at the company's expense. 

Although | had had no previous hands- 
on experience with a computer, | was able 
to write a letter the first day with Easy- 
Writer, and in the first two weeks have 

(continued) 


LETTERS POLICY: To Ве considered fer publica- 
tion, a letter must be typed double-spaced on one 
side of the paper and must include your name and 
address, Comments and ideas should be expressed as 
clearly and concisely as possible. Listings ана tables 
may be printed along with a letter if they are short 


and legible. 

Because BYTE receives hundreds of letters each 
month, not all of them can be published. Letters will 
not be returned to authors. Generally. it takes four 
months from the time BYTE receives a letter until 
it is published. 


THE ACCENT" IS ON EXPANDED MEMORY.. 
WITH MNNARD'S NEW LOTUS-COMPATIBLE C CARD! 


| 


ou 2MB of Lotus- -compatible 
h Accent: " Designed expressly 
uter, Accent" adds memory 


Now, Maynard gives y 
Expanded Memory wit 
for your personal comp 


power to Lotus 1-2-3: Symphony, а and all other 


Expanded Memory programs so you can create 
larger spreadsheets than ever! An optional mouse 
places speed, access, and customized commands 
at your fingertips, saving time and eliminating incon- 
venient, multi-key cursor controls. Accent "" 15 avail- 
able at the finest computer retail stores everywhere. 
Contact your local dealer or write to us today for 


product information. 


*Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corporation. 
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Jo the news 


Because NewsNet automatically finds the 
5% you need. From ouc database of authori- 
tative, up-to-date business news, you get just 
the stories you want, delivered instantly to your 
microcomputer/You choose your own, unique 
keywords, and NewsNet saves—just for you— 

every new article containing those words. Or, 
_ you can find that critical 5% on your own, 
-> with NewsNet's powerful keyword search- 
v ing and text scanning. 


Just what's in NewsNet's database? The full text 
of over 300 valuable business newsletters. In- 
depth news, written by experts, filled with 
analysis and interpretation. News from 34 dif- 
ferent industries and professions— everything 
from Computers to Investments, from Manage- 
ment to Telecommunications. Plus extras such 
as wire serviccs, online stock quotes, air fares, 
and business credit reports. 


FLU ғ, 
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Cot mbuler Nets; 

Your Specialty ts our Specialty. Here arc just 
: a few of the 25 Electronics and Computers 
ь. newsletters on NewsNet: 


gumme- 5|| The Artificial Mini/Micro Huilctin 
Е] к " Intelligence Report Personal Computers Today 
[1 5 11 The Business Computer Robotronicvs Age 

The Computer Cookbook Newsletter 


Consumer Electronics 
Data Вам: informer 
"^A Electronic Май News 
| utlovk on ІНМ 
Japan High Tech Review 
Micro Moonlighier 


Semiconductor Industry 
& Business Survey 

The Seyhold Report on 
Professional Computing 

Stanley Klein Newsletter 

on Compmer Graphics 


Call Today! 


We'll send all you 
песа to subscribe. 


г (in PA 215-527-8040) 
аме Ine 948 Haverfond Вам Bryn Mawr, PA 19010 
, Inquiry 230 
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established a spreadsheet and succeeded 
in drawing a few curves from data. Most 
of the instructions are clear. especially 
when read the second time. although | 
confess | had to spend an hour in the 
library to come up to the starting level in 
BASIC. | have no regrets about having 
taken a chance with a telephone order for 
a Sanyo. 
H. С, MACPHERSON 
Oak Ridge. TN 


AN APPLE DEALER REPLIES 


The letters in your April issue regarding 
Apple service and Apple manuals ("Apple 
И Blues? page 23, and "Where Are Apple's 
Manuals When You Need Them?" page 
32) really hit me where | live: you see. | 
am an Apple dealer. As such, | find the 
treatment given to Mr. Lamar. Mr. Hine. 
and Mr. Raines unforgivable. Any product 
sold. no matter who makes it. is only as 
good as the dealer who sells it. The 
dealers in question certainly did a very 
poor job of serving their customers, to the 
point of not even knowing anything about 
the software being sold with the system 
in Mr. Hine's case. 

The 1200-bps problem was made known 
to all Apple dealers. as was the no-charge 
board-replacement policy for those cus- 
tomers experiencing difficulty. Any dealer 
who read his service bulletins would have 
been aware of this. Even if he could not 
read, a quick telephone call to any of the 
Apple regional offices would have con- 
firmed this. 

The pinouts of the Apple Пс serial port 
were available for the asking from a variety 
of sources, all of which were readily ac- 
cessible to any dealer who made even 
minimal effort to find out. Some of these 
sources include Apple's own Technical Notes 
(issued in July of 1984) the Epson 
distributor for the area, the sheet included 
with the Apple Ис serial cable, and several 
of the commercial interface-cable makers. 
Even when | could not purchase commer- 
cial cables | was making my own in the 
store to sell to my customers. Apple also 
issued technical information for the sec- 
ond disk port on the Пс that allowed us 
to modify our existing Apple lle drives for 
use on the Apple Ис before we got steady 
delivery on regular Ис drives. 

Ah yes, manuals. Years ago. Apple did 
supply most manuals with the systems 
purchased. Starting with the introduction 
of the ile, technical manuals became op- 
tional, with only an owner's manual being 
included with the computer. In general. 
agree with this policy because. as the type 

(continued) 
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UNIX із a trademark of ATAT Bell Laboratories LaserLink and The Skeduler are trademarks of Unisource Software Corp. VANDU86 i5 a trademark and an implemenurion 
of VenturCam, Inc. UNIFY is a trademark of Unify Corporation. The Connector із a trademark of Unlforum Software Systema, Inc, 
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SV OPUS DISKETTE 
HEAD CLEANER 


With Purchase of OPUS “Unfloppable” Floppies 


OPUS has a money saving offer to get you to try our floppies, the 
most reliable on the market today. Purchase 20 OPUS 5-1/4" 
diskettes and you can receive a Free UNIVERSAL HEAD 
CLEANER ($9.95 value), for use on single or dual-side drives. 

Purchase OPUS diskettes at your local computer store, send two 
box tops, a dated sales receipt, and coupon and we will send your 
Free Head Cleaner. 

Or — order by mail and receive Head Cleaner with your shipment. 
Or — Call, Toll Free: 
1-800-692-6905, Dept. “М; 
to charge on your VISA or 
MasterCard. 

Now you have a 
money saving reason 
to try OPUS diskettes. 
You will have "NO 
BAD MEMORIES" 


ЕНЕН 
Na NL UU Г 
НРАВ NEM 15 


NO BAD MEMORIES 
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SEND TO: OPUS Computer Products 


"85 HEAD CLEANER OFFER 
Dept.BYT 585, 150 Chicago Street 
Cary, IL 60013 
Name 
Address 
сиу эъ | 
Pone( — ) 


О Proof of Purchase Enclosed OR SHIP ME. —— Boxes of OPUS 5-1/4” Diskettes: 
CHECK ONE: O $19.95 Single-Side 10-pack (1929.95 Dual-Side 10-pack 

Add $1.50 for shipping & handling (Illinois residents add 6% sales tax.) 

TOTAL ENCLOSED: $ (Check or Money Order Only) 


Charge to my: О VISA O MasterCard 
exe ПП 
Number: , | 


Signature: 
ОРТЕН EXMEES MERIT Т), ИР 
— қазан жыны солын толы қылып OE eee eee 
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of purchaser shifted from the "hacker" to 
the novice, the material was more confus- 
ing than informative. It was not unusual 
to be asked, "Why do І have to pay for 
these manuals when | don't know what 
they are and don't need them to run my 
VisiCalc?" Now that the manuals аге op- 
tional. the opposite situation arises when 
the purchaser is competent and needs the 
material. Any dealer worth his salt will 
stock such reference material in order to 
meet the needs of all his customers. It is 
unfair to condemn Apple for the failure 
of its dealers to act intelligently. Even 
though Apple has set rather high stan- 
dards for its dealer network. there are 
more than enough retailers who are more 
concerned with shoveling boxes out the 
door than adequately serving their 
customers. 

The common thread that ran through all 
three of these letters is that the dealers 
failed in the most elementary of tasks, that 
being to support the products that they 
sold (or sell). In this day when the pressure 
is on to move more product and to hell 
with the support. there are some of us out 
here who really do try. We are the ones 
who end up holding the hands of those 
buyers who have been left high and dry 
by the fast-buck artists and price-only 
retailers. If there are any other Apple users 
who need manuals or technical help. call 
me. My people are competent and can do 
more than read the numbers on their com- 
mission checks. 

VERN L. MASTEL 
Bismarck, ND 


BYTENET RESPONSE 

It is 11:57 p.m.: I've been dialing BYTEnet 
since 7:00 p.m. and getting busy signals 
or that obnoxious recording telling me 
that all the circuits are busy and | should 
try calling back later. 

| think ] understand the rationale and im- 
petus behind BYTEnet. Typos are elimi- 
nated and money saved. It sounds like a 
great idea. However, the current imple- 
mentation leaves much to be desired. 

Oh. how aggravating it is to read an in- 
teresting article that makes references to 
a missing listing! It defeats the tutorial 
value of the article. And | subscribe to 
BYTE to learn. 

I think that I'm being shortchanged and 
that there must be an alternative! At the 
very least. restore the listings until the load 
on BYTEnet is reduced. | 

I'm not staying up past midnight. and I'm 
not thriled about paying those long- 
distance rates just to see if a listing is 

(continued) 


The overwhelming choice of IBM® 
PC-AT users, Advantage! from AST 
sets the standard in high-powered 
multifunction enhancement. 
Advantage! was the first multifunc- 
tion board for the PC-AT. And it 
remains the leader by providing mil- 
lions of characters of memory capac- 
ity, two serial ports, a parallel port 


and a game port. All in a single expan- 


sion slot. 

First In Memory. All it takes is 
Advantage! There's no need to add 
other cards or hard-to-find chips 
on your system board. Whether you 
have an 256K, 512K or 640K AT, our 
unique memory addressing tech- 
nique lets you add up to 3 Megabytes 
of parity checked user memory 
efficiently and economically. For 
flexibility, Advantage! can use either 
64K or 256K memory chips. And 
of course, it supports your AT's high 
performance 16-bit bus and faster 
program processing speed. 

Now you can have the extra 
memory to run integrated business 
software such as Symphony" and 


Framework" To make full use of new 
concept windowing software such 
as РЕЗО“ To utilize multitasking pro- 
grams such as IBM's TopView™ or 
multiuser operating systems such 

as XENIX™To handle larger amounts 
of data, faster. Or for RAM disks. 

First In ГО. Here's all the I/O capa- 
bility you need now, even if you're 
starting with a base model AT. Every 
Advantage! card includes an AT 
compatible serial port and a parallel 
port so you can connect printers, 
plotters, mice and modems. Or with 
the appropriate software, you can 
connect other terminals to create 
multiuser environments. 

With our optional second serial 
port you can attach even more peti- 
pherals, while our optional game 
port lets you plug in joysticks and 
other cursor-control devices for 
business or just for fun. 

First In Quality. AST's reputation 
is built on quality products, qual- 
ity support and quality service. Our 
complete documentation means 
Advantage! is exceptionally easy 


дош Of 5 PCAT Expansion 
Buyers Own Advantage!’ 


to install and use, but if it's not 
enough we're always here to help. 

Four out of five buyers agree, the 
choice is Advantage!— only from AST. 
Ask your dealer, or call our Customer 
Information Center (714) 863-1333 
for more information. AST Research, 
Inc., 2121 Alton Avenue, Irvine, CA 
92714 TWX: 753699 ASTR UR 


FEATURES 


Memory Expansion 

* 128Kb to 3.0Mb in 
a single slot 

* User Upgradeable with 
either 64K or 256K 
memory chips 

* Split Memory Address- 
ing rounds out AT's 
system memory to 640K 
and continues memory 
expansion at IMb 


10 Expansion 
* Up to 2 Serial 


Ports (1 optional) 
* Parallel Printer 
Port 
* Optional Game 
Port 
Advantage! 
Supports AT's Full 
Program Process- 
Ing Speed 


Advantage! trademark of AST Research, (ас. IBM PC-AT and 
ToView trademarks of International Business Machines Corp. 
Framework trademark of Ashton Rite. Symphony trademark 


of Lotus Development Corp, DESQ trademark of Quarterdeck 
Office Systems. XENIX trademark of Microsoft Corp. 
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THE BIG NEWS IN DISK/TAPE IS PC/T, А 
SENSIBLE NEW APPROACH TO ARCHIVAL 


THIS MAJOR — 
| | We've tamed apa And made it docile. 
By making it DOS-like. 
So, while this started as an ad for our 
| | five new HardFile™ subsystems, which 
| deliver 25 to 80 megabytes of hard disk 
| storage and 60 megabytes of tape backup, 
instead we want to introduce you to PC/T." 
PC/T is a new format that makes 
КЕ | | tape а more sensible storage solution for 
| [E computers. It puts tape on line, 
n real time, for instant access. And frees 
| your hard disk for your most current data. 
| MPORTANT. You already know how to use PC/T. 
| e Because it responds to standard DOS 
commands. 
Here's the big news: just like an 
DOS-controlled hard or floppy disk, PC/T 
enables you to create directories and files 
on tape. Then you can call up the exact file 
you need, and change a portion of the tape 
without having to erase and overwrite the 
entire cartridge. 


Without PC/T, you have With PC/T, you create and 
lo rewrite ihe entire 60МВ directly access files on 
cartridge each time you tape, just like with floppy 
make a single change. or hard disk. 


. .. PC/T formats each new tape cartridge, 
just like you format any hard or floppy 
disk, locking out bad blocks to assure that 
every bit of data you write to tape is 
recorded with utter accuracy. 

What's more, PC/T gives tape true 
error correction capability. 50% redundancy 
during write operations ensures 10076 
reconstruction of data lost because of oper- 
ator error, dust and dirt, or everyday wear 
and tear. 

There is a catch. You can get your 
hands on PC/T just one way: Buy one of our 
powerful new HardFile subsystems. With 
disk plus tape. Or tape alone. Which brings 
us back to where we started. And gives 

ou a place to start. Just call 1-800-228- 
ISK for the Tallgrass dealer nearest you. 


TALLGRASS SELLS MORE HARD DISK 
STORAGE WITH CARTRIDGE TAPE 
BACKUP THAN ANYONE IN THE 
WORLD. 


Hj, YALLGRASS 
M, TECHNOLOGIES 


COMMITTED TO MEMORY 
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The DADiSP Spreadsheet makes setup easy with a cursor- 


driven interface that lets you change parameters quickly. 


TO MAKE THE KEITHLEY SCIENTIFIC 


WORKSTATION EVEN EASIER TO USE, 


WE ТООК A PAGE OUT OF YOUR BOCK... 


Your scientific lab book. Introducing 
DADiSP (Data Acquisition and Digital 
Signal Processing), a new graphics- 
driven software package for data 
acquisition and analysis with Keithley's 
Series 500 IBM PC-based Scientific 
Workstation. 

DADiSP parallels the way any scien- 
tist or researcher normally records and 
analyzes data in a scientific lab book. 

Using a spreadsheet for setup, win- 
dows for analysis and zoom graphics 


DA p ic analysis makes it easy to define each window 
or a function of another window. Results are quickly 


as raw data 
generated for easy interpretation. 


for display, DADiSP takes you through 
the steps to acquire, record and analyze 
data from your Series 500. 


And you don't have to be a program- 
ming professional to do it. 
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ll DADiSP IS EASY TO UNDERSTAND 
AND EASIER TO USE. 
Simply insert the DADISP diskette into 


your IBM PC. To set up a test, begin by 


moving the cursor to the parameters 

ou want to change, such as engineer- 
ing units. Next, toggle the space bar to 
select the test conditions, e.g., volts, °С. 
If you make a mistake, such as calling 
for a test condition the system does not 
support, DADiSP identifies your error. 
It's that easy. 


Ш DADISP IS FRIENDLY 
AND FLEXIBLE. 


DADISP consists of two 
software modules: the 
DADISP I Spreadsheet 
Module is used for test 
setups, data acquisition 
and graphic presenta- 
tion, including dynamic 
zoom/cursor capability 
to let you examine the 
data more closely. For 
example, use this mod- 
ule for data monitoring, 
open loop control and 
to verify Series 500 
operation. 

The DADiSP П Work- 
sheet Module uses mul- 
tiple p windows, 
for analysis, disp ay and manipulation 
of data. With a single keystroke, DADiSP 
lets you do extensive data analysis, 
including FFTs (Fast Fourier Transforms), 
max/min, integration and differentiation. 
You can analyze data obtained from 
Soft500, our standard realtime measure- 
ment and control software, or from any 
ASCII or Lotus 1-2-3 compatible file. 


x 


$1975 2 BUYS THE SERIES 500. 


Turn your PC into a powerful realtime 
data Em and control system for 
only $1975. The System 501 is a com- 
plete system consisting of Soft500 soft- 
ware and a mainframe with 8 analog 
inputs, 12-bit A/D conversion, 32 digital 
VO channels and 8 additional slots tor 
expansion. To expand your system, 
choose from Di Шебер of over 20 mod- 
ules for input, output and signal condi- 
tioning. The result: a flexible system at 
board-level prices. 


Ш IT'S AN EASY CHOICE BECAUSE 
IT'S KEITHLEY QUALITY. 


Behind the Series 500 is Keithley's 
40-year reputation for engineering 
excellence and low-level measurement 

rtise. Your Series 500 comes with a 
one-year full warranty and 90-day free 
software support. We even provide а 
toll-free applications hot line. What 
could be easier? 

For more information on the Series 
500 and DADiSP software, ask for our 
new brochure. Call us, toll-free: 
1-800-552-1115. (In Massachusetts, 
call 617-423-7780.) Or write, Keithley 
Data Acquisition and Control, Inc., 
210 Lincoln Street, Boston, MA 02111. 
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worthwhile. | just dropped you a check for 
521, ала now you want me to "buy" the 
listings from Ma Bell? 
PATRICK CONROY 
Vernon Hills, IL 


Phil Lemmons replies: 

This letter is representative of several 
we have received concerning BYTEnet. 
We're sorry about the trouble you had 
getting into BYTEnet Listings. We're tak- 
ing several steps to make program listings 
more accessible. 


1. We're launching the BYTE Information 
Exchange (BIX), which will handle many 
simultaneous users. 

2. We've increased the free BYTEnet List- 
ings bulletin board to three lines. 

3. We're buying a laser printer to permit 
us to print listings clearly in less space 
than now required. 


We're trying to make arrangements to 
make listings available in several disk for- 
mats but have nothing to announce yet. 
Any disk copy services who are inter- 
ested in copying disks for BYTE should 
contact me. 

We're also seeking people who will 
make BYTE listings available on elec- 
tronic bulletin boards in foreign 
countries. 


WHAT ABOUT MAGIC/L? 


After reading all about various languages 
in BYTE. 1 want to bring attention to a 
language that | have never seen men- 
tioned or advertised. The language. called 
MAGIC/L, is made by Loki Engineering 
Inc. of Cambridge. Massachusetts. 
MAGIC/L is an extensible threaded inter- 
active compiler. It is an exceptionally good 
development language and includes an 
assembler that is integrated into the high- 
leve] environment and allows access to 
high-level code and data. This makes a lot 
of sense. MAGIC/L has a full range of er- 
ror reporting: when an undeclared routine 
or variable is encountered during compile, 
instead of aborting. a word is compiled 
that generates a run-time error. and the 
system remains intact. MAGIC/L includes 
a logging facility that allows all input 
and/or output to be recorded on a disk 
file. МАССА. also supports modules. pre- 
compiled versions of your routines: this 
eliminates compile time for tested and 
debugged routines. This only touches on 
some of the advantages that MAGIC/L 
gives to programmers. MACICIL is avail- 
able for MS-DOS. CP/M-80. RT-I1, and 
UNIX-68000 in various formats. | have 

(continued) 
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Solve it with а 
Bay Tech 


multiport controller 
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Fifty easy-to-use models for cost-effective, RS-232C 
serial port expansion. 

# Adapt your micro to industrial control and data 
acquisition applications. 
в Add more terminals to 
your existing computer 
system. 

a Allow your computer to 
share or select printers. 

в Enable your computers 
to use the same data 
communication lines by 
multiplexing. 

a Simplify your network 
with any-device-to-any-device communication. 
These intelligent multiports feature many 
user-programmable functions and are available in 
5, 9, 12 and 18-port sizes, $279 to $1,795. 

Call or write for complete details. 


BAY TECHNICAL ASSOCIATES, INC. 


DATA COMMUNICATIONS PRODUCTS 


800/523-2702 or 601/467-8231 


Highway 603, P.O. Box 387, Bay Saint Louis, Mississippi 39520 
Telex: 910-333-1618 — EasyLink: 6277-1271 
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been using a version of MAGIC/L on Digi- 

tal Techniques "Тоисһсот” equipment for 

a year now and find it indispensable. 

Perhaps a review of this product is in 
order. 

STAN COPLAN 

Philadelphia, PA 


Glenn Hartwig replies: 
Thank you for your interest. As it hap- 


i ЕН |! 
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pens, we recently received a review of 
MAGIC/L and hope to be able to run it 
in the near future. 


ASCII TRANSFER 

To honor the country where | discovered 
it. let me present what | will call the 
Morocco Principle: "To transfer an ASCII 
file from one computer to another. com- 
munications software is needed only in 


MENU 
PROMPRO-XP $0995» 
GANGPRO 


; оп memory and 
с programmers 


L telligent RS-232 units 


| -chip micros, and 
ater EPROM 5. ON NLY $689.00 (128K 


T CAM 


grams 8 EE/EPROMs 


at mu “тоз EPROMs) ONLY 
JV ERA ...Start at $49.95, and $97.50 


for timer versions, Pi 


AN D M | 
E 


uction model $149.95 

Алы info оп 

‚ PP7, ‚ XP, and required 
ure and | spec : sheets 


-— other popular 


registered trademark of MMI 


800-EEI-PROM 


1321 NW. 65th Place e CALD FL 33309 © (305) 974-0967 « TELEX: 383142 
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the receiving computer.” 

Testing was done using ап ІВМ PC with 
the IBM Asynchronous Communications 
Package and an HP 150 with DSN/LINK. 
A Smart Cable joined the Quadboard 
serial port of the IBM to the standard 
serial port of the НР Separately. Dick 
Roberts established the link between 
Compaq and Apple computers. 

First, use the communications software 
to put the receiving computer in a waiting 
state. Then use the operating system of the 
sending computer to route the desired file 
through the serial port. For example: 


А>ТҮРЕ MYFILE TXT 2 СОМ1: 


Of course, the Morocco Principle saves 
time and money only if unidirectional 

transfer is sufficient. If not. communica- 
tions software is needed at both ends. 
PAUL-ANDRE DESJARDINS 

Rabat. Morocco 


8-BIT ASCII DRAFT STANDARD 

During 1984, three draft 8-bit character- 
set standards were developed for the Latin 
languages of western Europe and the 
western hemisphere with identical 8-bit 
code tables. The ANSI draft is called 8-bit 
ASCII; the ECMA approved standard 
(ЕСМА-94) and the ISO draft standard (ISO 
DIS 8859/1} are called Latin Alphabet Nr 1. 

This standard code table is the first 8-bit 
one intended to facilitate processing by 
computers [the old 1968 and 1977 ASCII 
standards are 7-bit standards). Each of the 
189 printing characters, including space, are 
one byte. All accented letters are includ- 
ed as single bytes to facilitate processing 
by software. Eleven U.S. word-processing 
characters are also included. 

Because there is sufficient room in the 
8-bit code table for the characters most 
commonly used in these countries. there 
are no national or user options in the code 
table, unlike the old 7-bit 150 646 stan- 
dard. Happily for the U.S., the left-hand 
side is 7-bit ASCII. so the 8-bit standard 
is upward-compatible with the 7-bit ASCII 
standard. 

Software-application writers and ter- 
minal vendors should make plans for sup- 
port of this standard. They should avoid 
using the eighth bit in ASCII data for other 
purposes, such as processing flags. pari- 
гу. etc. Rather than inventing their own 
Character sets, users should study this new 
standard to see if it will suffice. 

Table | is the ANSI/ECMA/ISO 8-bit 
code table. The ANSI draft is out for public 
comment until July 14, 1985. Copies of 

[continued) 


„Ж Accounting ` 


3499% 


Dac Easy Gives You Seven F u | Feature 
Accounting Modules In A Single Integrated 


Package. Accounting software doesn’t have to be expensive to 
be the best. Dac Easy gives you a fully integrated accounting system 
with instant access to General Ledger, Accounts Receivable, Accounts 
Payable, Inventory, Purchase Order, ailing and Forecasting. Imagine, 
you can generate over 300 reports from 80 different routines ...а in 
anon copy-protected package. And, with Dac Easy you'll get a hand- 
some slipcase binder with easy-to-follow documentation. Best ol all, 
Dac Easy Accounting can be used to manage either service or 
product oriented businesses. 
Find out for yourself why Dac Easy is the fastest selling accounting 
package оп the market. Compare Dac Easy's features against other 
ckages costing thousands more. Then, order your Dac Easy Accounting 
y calling our toll free number or returning the coupon below. 


General Information Accounts P 

* Menu driven ‚ Check printing 

eee EIE] only by disk Ao nati allocation of ауы 

* File capacity limited only space * Automatic а on of available 

* Support contract available cash to payables Purchase 

zeneral | eer with sorti ош. uet 

a2 mcs и ES | vendor code, name, or territory Ш e for invent 
Я оси with rue: — Aging терідегі? customized columns "and non-inventory items -— 

К Dp ng. E v popa * Unlimited # of vendors * Allows up to 99 [ines per 9 di 

73 Year account history for СЕТ ingulry — Malling labels with 4 different sorts purchase onder Ба анан лоты ау 
ала a аенда * 3 Year vendor history for CRT «Per line discount in № forecasts using your 3 year history 

Б црн iu io Aie aec (see F б inquiry and printing * Purchase Order accepts generic r Forecast revenue and expense 

 Crique budgeting routine (see Forecasting) , Flexible payment calendar discounts TreighVlaxes/insurance accounts 
whl transaction inquiry, un ‚ Automatic forecasting of purchases «Purchase Order accepts back . Ee P де К 

Ac tivity report, Irial balance, financial ime тиса ре infos Pena oem and рго by customer or 
жа PIA Fifa denn Са ТР «Automatic interfacing with salesperson — 

Accounts Receivable * Supports average, last purchase. General Ledger, Payables, and Forecast inventory Кет usage by 4 

* Open invoice or balance lorward and standard costing methods Inventory ` automatic methods 

» T Customi Ed uc Er dd * Powertul physical inventory routines * Forecast by same as last year, or 

Unlimited # of customers AB трой .Accepisany wit of measure like frac- Billing % base from last year, or trend, 

“Май ! labels and dí ыж ims with tions‘dozens gross/hours minutes, ete. * Invoicing on plain or pre-printed or least square trend line analysis 
"es Pa pen аас. » Automatic changing ol costing methods forms | method 

. Актай | har * Time and product inventory. * Prints sales journal Minimum Hardware Requirements: 

45 ial ` gos * 3 Year product ' in units, * Automatic updating of committed IDM (PCjr, PC, XT or AT}! or other | 

*3 Year bet oh er ПУ for # of invoices, 401813. cost, and pros products in ir cmt compatibles. 128K memory, one 5/4 | 
Tales eae эла profits ч . сак а ът ана анн customize invoice Гог DSDD floppy disk, 132 расага 
i. "Ашота assign rema; c 

: Customized text on statements "Alert and activity reports with Il sorts «Allows return credit memo MS DOS PC DOS ot inten 

“баһа analysis ys * CRT shows on-hand/on-order! * Interfaces with Inventory, Accounts Trhdesnmrks ol International Business 

* Automatic sales forecasting by customer, CDU eine өлде Receivable and General Ledger Machines. * Trademark of Microsoft 
salesperson or customer type Corporation. 


Г----------------- ЕКІ КІ ТЕКЕ и ши вЫ в вы БЫ вЫ Ш БЫ пы БЫ Е Е БЫ БЫ БӘЈ 5 БЕ CELE] т 
А ! da dac software, inc. 5580 Peterson, Suite 130 Dallas, TX 75240 і 
Б е)  ДССОШИН | аке и of our special introductory offer by ordering Dac Easy Accounting | 
14 I before July 31, 1985. Simply send in this coupon with your credit card number, 7 
|! money order or check for $49.95 plus $7.50 for жең апа тре іп Texas, add | 
7 64% sales tax ($3.06). Outside U.S., add $17.50 for postage and handling. No C.O.D. i 
To Order Call Toll Free стом re VE ci і 
І 
| — CHECK — MONEY ORDER — VISA — — MASTERCARD —ANEX | 
1-800-431-0800 шт — сш 
i Мате . - 
ASK РОК OPERATOR 18 | Address | 
aM ————————Ó— 
- Phone  _ Signalure = — | 
i 1 30-Day Money Back Guarantee: dac software, incorporated provides а 30-day \! 
214) 458-0038 | money back guarantee that all claims and features listed in this ad are true. І 
(214) 458- Janis cito ree astare ocupan ev зенні | 
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Table 1: 8-bit ASCII Level 1. Note: Columns 0-7. 8-9. and 10-15 are specified in 
dprANS Х3.4-198х, ANSI X3.64-1979, and dpANS ХЗ.134.2-198х. respectively: 
they are shown for information only. Blank code positions (double asterisks) are reserved 
for future standardization. Readers are advised against directly implementing this chart. 


Fine erem d 


Floppiclene 


Automation Facilities Corporation 


BSR X3.134.1 (8-bit ASCII Structure and 
Rules) and BSR X3.134.2 (8-bit ASCII Sup- 
plemental Multilingual Graphic Character 
Set) are available for $15 each. along with 
a self-addressed mailing label. from X3 
Secretariat/CBEMA, 311 First St. NW. 
Washington. DC 20001. 
THOMAS М. HASTINGS 
Maynard, МА 


DON'T SELL SOFTWARE, 
SELL AD SPACE 
| was recently talking to a few friends 
about software piracy. As a result of this 
discussion. | began to see a possible 
method to realize profits from this par- 
ticular situation. First off. computer piracy 
occurs because software is copyable and 
almost any protection scheme is break- 
able. The second reason is that many peo- 
ple are not willing to buy a piece of soft- 
ware but, through various rationalizations. 
justify themselves in obtaining copies of 
it. Finally, some software is actually over- 
priced and of low quality. so the customer 
(continued) 


Its a Dirty Job, 
But Everybodys 
Got To Do It. 


At this very moment, magnetic oxides, dust and 
airborne pollutants are collecting on the surface of 
your drive’s head. Sooner or later, that dirty head is 
going to ignore or even ruin valuable information on 
your floppy disks. 


Fight Back with Floppiclene " 


Floppiclene's disposable wet/dry cleaning system 
can gently and safely remove all contaminants from 
your drive's head. Used as recommended, 
Floppiclene can help win the war against costly 
down time and drive repairs. 


Floppiclene comes packaged in an airtight, vacuum- 
formed binder and contains a six month's supply of 
disposable cleaning disks, anti-static screenwipes 
and polishing cloths. Refills are availabie. 


Available in З. 5, 5.25 and 8 inch formats. 


Financial Plaza, 3916 State Street, 
Santa Barbara, CA 93105, Tel. 805/687-7040 TLX 6971013 
Inquiry 26 for End-Users. Inquiry 27 for DEALERS ONLY. 


Ven-Tel’ Half Саға modem 
is in all the best computers. 
Here's why; »" 


Ven-Tel gives you lots of reasons to buy our Half Card™ 
modem for your IBM PC or compatible. The Half Сага" 
is a complete system that lets you communicate with 
other PCs, mainframes, and databases effortlessly. 
It includes Crosstalk-XVI® software. It's reliable. 
It's got all of the features you want. And it's 
a good value. 

Do You Own One of These 
Computers? 

Chances are you do. And if you're 

thinking of buying a modem, consider 

the Half Card". Because of its small size, 
the Half Card" fits in more computers, 
including all of the models we've listed 
here. The Half Card" is small, so it fits in 
short slots or long. That means you can 
save your long slots for other expan- 

sion uses. 

Effortless Communication 

Each Half Card" comes with Crosstalk-XVI® 
communications software, by Microstuf. It's 

the easiestto use, whether you're a beginner 

or an old hand, and the most powerful. A full 
on-line һер menu makes using Crosstalk* for 
the first time a snap. It can turn your PC into a 
terminal on a mainframe computer with its power- 
ful terminal emulation feature. it will even oper- 


ate your PC when you're not there. You can call Reliability 
into an information service such as The Source or Dow Jones News Ven-Tel has been making 
Retrieval, or transfer files and electronic тай, all at the touch of modems for 10 years. Our 
a button. The Half Card" connects your computer to the world. experience shows. Ven-Tel's 
Effortlessly. Half Card™ only has about 70 parts, compared 
More Modem for Your Money to almost 300 on other modems. We reduced the parts 
When you buy the Half Card?" you don't need anything else. The by building the first LSI modem chip using advanced 
Half Card™ is a complete communications package that includes switched capacitor technology. What that means to you is 
a full-featured modem and the best known software on the market. greater reliability and lower power consumption, so you can 
Complete easy-to-understand instructions with full technical support load up your PC with expansion boards and not worry about 
on installation and use. And a very competitive price. The Hall heat or power problems. And we back the Half Card™ with a full 
Card; with Crosstalk-XVI* software, retails for only $549. two-year warranty on parts and labor. 

You Can Buy the Half Card" 


Anywhere 

You can get the Half Card" at Computer- 
Land, Businessland, the Genra Group, 
Entré Computer Centers, Macy's Computer 
Stores and other fine dealers nationwide. 
Also from Ven-Tel: the 1200 Plus?" an 
external modem and the PC Modem 
12007 an ІВМ internal with V.22 inter- 
national capability. 


Features 

‚ 1200/300 baud auto-dial, auto-answer. 

. Uses the industry standard "AT" 
command set. 

. Runs with virtually all communications 

software, including Smartcom Il and PC 

Talk IIl and integrated packages such 

as Symphony and Framework. 

Includes Crosstalk-XVI* software. 

On-board speaker and extra phone jack 

for easy switching from voice 

to data mode. 

. Selective tone or pulse dialing; 

ful! or half duplex. 2342 Walsh Avenue 

Automatic answer on any ring. - Santa Clara, CA 95051 

True ring or busy signal detection. (408) 727-5721 


Effortless Communication 


+ Ven-Tel Inc. 


Crosstalk is в registered trademark of Microstuf, inc. Smaricom Пів a trademark of Hayes Microcomputer Products. Symphony is a trademark of Lotus Development. Framework is a trademark of Ashton-Tate. 
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INSTANT DATABASES .., BECAUSE THAT'S 
HOW MOST OF US NEED INFORMATION 
... INSTANTLY! т 

Homebase provides you instant access To а 


whole realm of databe ses. Just hit the hotkey 
to freeze S ready tof software you're working Іп, 


mini-database. Ұс Jl | | 
own templates, d define parameters such as the 
: d do rapld key searches. 
ands of records in a data- 
erous databases on your menu, 


= 
кы 


THE TOOLS YOU NEED. 


РЕ Еке set of tools that wii Save you time and help 
Intermation, schedule, calculate and a whole lot more. АШ 
within à enuf 2 regordiess of the software you're running! 
YOU Tey ЛИ О few ot these іп some "desktop" products .., but nothing 
ебе approaches the power of Homebase! 


е inslant Databases 
ә Pone Message Pad 
6 


э Appoiniment Calendar 

® Calculator 

е Notepad 

è Time and Expense Diary 

в Programmabie Holkey (You 
choose the key that gets you 
to your Homebosa) 


® Electronic Ма! (as an 
automatic mutli-taski) 

è Tables and Pages (for those 
things you ciwarys need to 
hook up 

e Alam Clock (including Musical 
Snooze Alam) 

e ToDo Liat 


е Quickterm Termina! (avoilabie 


even when you're working in 


e Template Maker (for designing 
your own databases) 

e DOS Services 

e Rolodex Card Printer 

* Malling Label Printer 

e Data Transfer (betveen 
databases or your other 


software) 
e Cut and Paste (great for putting 
together an Electronic Mail 


| (While you'i en in Ting Werdstor, Lotus, dBose, a сый or whatever) 


есі ror llc m ай that сс d take care of Itself while we were busy on the computer doing something else. 
ait that tthe fe was. hing strange about having to play postman every time a piece of electronic mail was due. 
ja case o Юа oading U upa communications package and either waiting for the mall or going out to fetch it. 
НА ne іу in have It, too. With HOMEBASE, Electronic mail can arrive while you're working In another piece of 
mer of yo. screen, a signal lets you know that there's incoming mail. You can read it as it comes іп, if you 
nd jr mali will automatically file self... to be read at your leisure. 
Ing Ele iron Aall, its Just as easy. Once you've written and addressed your letter, the rest is done for you, 
C ле bx ack уен іп another рюсе of software. 


CHECK THE DIFFERENCE IN VALUE! 


Ой cH ING SO MUCH 
JCH 


SMAL ALL PRICE? | | HOMEBASE SIDEKICK | POLY WINDOWS| SPOTLIGHT 
5 eri rhon: ИЕ sn Notepad Notepad 
cluding Vsi—The Window Machine. Autodialer Autodialer orsa Macros Cole dor 


№ make mouse drivers, asynchronous drivers | Appointment Calendar | Calendar Calendar DOS Services 
ind el actror іс mali packages for a number! pos services Calculator Calculator Calculator 
Бопе 5. Now, we've Балалы uss | Calculator ASCII Table | Game Rolodex 
ҮР eet ech опе сө] Rolodex Rolodex | | Alarm File Cards 

Ј ББ ue rale the tools our- Rolodex Card Printer Не Cards 


Tables and Pages 
Alarm Clock 
Template Maker 


ou жі, , and consequently yours, are | 
е low уме st possible . . . with never a compro- 


| rise In qualify Instant Databases 
YE 55 | Site licenses are available for| Data Transfer 
companies . .. large and small. If you would | Cul and Paste 
ike to order a single copy. now, to examine | Programmable HotKey 
and show around your company, its cost can | Phone Message Pad 
be deducted, later on, from your site license. | Time and Expense Diary 
For further information on site licenses call | To-do List 


408-996-1883. Electronic Mail 
Quickterm Terminal 
Malling Label Printer 


Sdekek а о bodemark of Bofaend inferrimonal, Inc Poly Windows а o rodemci of Poh trom Com. Sootight п о trodema of Softwors Arts 


ORDER YOUR COPY OF HOMEBASE TODAY! 
For VISA and MasterCard Orders Call Toll Free : 800-538-8157 Ext. 824 


In CA 800-672-3470 Ext. 824 
Call Mon. - Fri. 6 A.M. to 12 PM., Sat. & Sun. 6 A.M. to 8 PM. (Р5Т.) 


or fill in this ORDER FORM апа enclose a check, money order or your 
VISA or MasterCard number. 


HOMEBASE is available for the IBM PC, XT and true compatibles 
$49. 95 + $5 for shipping and handling’ 
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АЕ - 
НОМЕ РНОМЕ ( )---------------- WORK PHONE ( 
О CHECK O MONEY ORDER C VISA O MASTERCARD Cord 9 
30-day money-back guarantee! 


SEND TO: 


ANg 
AMBER SYSTEMS, INC. 


“Сойотіс residents add 8%, sales ta. Outudo US. please add $15. Chacks must be on a US. bank and in LS. бойся. боту, no 1171 5. Saratoga-Sunnyale Road 
СОВ. er purchase codes. San Jose, СА 95129 
For бесни and ule license information, cati 408 995-1883. BYTE 
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To get a lot „= 


package to change type 

Out of your sizes, another to create 
fonts, and still another 

e te to print sideways. 


ә prr i ee 
need a lot of 
programs, 


right? 


rir 


rjr] SoftStyle 


SofiStyle. пс 7192 Kalanianaole Hwy Suite 205 
Honolulu, Hawan 96825 Phone (800) 367-5600 
$6995 Enhances over 30 dot ташх printers, including 
Epson and Okala IBM PC or compatible 


Printworks.” 
It's loaded. 


Powerful in circuit emulation, priced 
well within your grasp. That’s NICE. " 


NICE may be only 3” square and >” thick, but it hands you full speed, 
real-time emulation—over 50 emulation functions, software breakpoints, 
all memory addresses and all L/O ports: | | 

Just plug NICE directly into the target MP socket and any азд? terminal 
for system development, troubleshooting, debugging or testing, . .5 
in the lab or in the field. Ww 

And NICE hands you all this performance, portability. and wers 
$498"... the best emulator price /performance ratio on the market 

Call in your order today using b WE Y 
your VISA or Mastercard num- | TA 
ber: (800) NICOLET outside 
СА, or (415) 490-8300 in CA. 

Or send your 
check or 
money 


order ine 
to NICE, 

Nicolet т 
Paratronics 


Corporation, - 
201 Fourier | 
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may not feel that in buying a piece of soft- 
ware he is getting his money's worth. This 
is our problem. If we assume that software 
piracy will always exist, that friends will 
pass along software to friends, then how 
can money be made in the software 
market where piracy steals away profits? 

Most software can be either considered 
entertainment or tools. For the purposes 
of my proposition, I'm only going to con- 
sider entertainment software (games). A 
certain game has a rather specific au- 
dience: The user has a specific machine 
(possibly specific hardware] and can 
reasonably be assumed to be of a certain 
age and socioeconomic class—a very 
specific market of users. Here is the pro- 
posal: Since a piece of software can be 
assumed to attract these users of a 
specific group, there is a natural group- 
ing to which advertising could be aimed. 
| am suggesting that instead of selling the 
entertainment to the user. sell the ex- 
posure of the program to advertisers and 
distribute the programs freely. 

What | arn saying is, model the enter- 
tainment software distribution after other 
forms of entertainment. ie. television. 
Television does not sell the entertainment 
to its viewers (except examples like movie 
channels). it sells a captive audience to the 
advertisers and thus turns a profit. | 
believe that the same principle could be 
applied to game software, though in a 
more discreet manner. So develop the 
program. make it basically self-explana- 


| tory. and sell advertising within the pro- 


gram. Also. since software is notoriously 
hard to modify. the ads would easily be 
carried throughout the entire distribution 
of the game. Methods of implementing 
this would be to include things like bill- 
boards on some game screens, maybe a 
full-screen ad that appears when the game 
is paused. ads at the beginning and end 
of a game. and other visible but nonintru- 
sive advertising. In this manner. the game 
would still retain all of its lure and glitter. 
but other elements conveying the adver- 
tising message would be included. 

So. | am suggesting that there is a way 
to make a profit and utilize a problem that 
is currently plaguing the software industry. 

EDWARD DEAN TATE, JR. 
Seaford, VÀ 


WHY THE RESTRICTIONS? 

1 would like to ask the software manufac- 

turers why unprotected software has more 

severe restrictions put on its use than does 

copy-protected software. A typical copy- 

protected software license says something 
(continued) 
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We make it simple. 


An Interface disk or tape subsystem is simple to install and 
simple to use for IBM PC, XT, AT, and most PC-compatibles 


Forthe PC and compatibles we — Forthe PC-XT, we give you: 
give you: aa 10 to 


е External DiskSystems* from 10 to 
119МВ 


• Internal with 10 to 55MB. 
• 10MB removable cartridge 
Winchester. 

„ 10MB TapeSystem* 

s DualStor* with 10, 22, or 33MB of 
fixed Storage plus 
_ TOMB tape or 

zu 1) МВтетоу- 
P" able Winchester. 


e DoubleBarrel^ 
is an internal 

.. combination with 
10, 22, or 33MB fixed storage com- 
bined with 10MB of lape back-up. 

• External 10MB tape cartridge 
drive. 

ә External ExtraDrive* is a 10MB 
removable cartridge Winchester. 

« External DiskSystem with 10 to 
2ӘМВ of additional storage. 


Interface, Inc. 


inquiry 156 for End-Users. 
inquiry 157 for DEALERS ONLY. 


For the PC-AT, we give you: 

e Internally mounted hard disk drives 
with 21 to 117MB. 

e |nternal 10MB 
removable 
cartridge 
Winchester. 

Since 1978, Interface 

has been providing quality Storage 

subsystems al affordable prices for 

[пе personal computer market. 


ІВМ 


21101 Osborne Street, 
Canoga Park, CA 91304 
Or call (818) 341-7914 


Т 10 
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like “You may physically transfer the pro- 
gram from one computer to another. pro- 
vided the program is used on only one 
computer at a time’ while the license for 
an unprotected program says something 
like “This program may be used by only 
one user on one machine and may not be 
transferred: 

The difference between these two atti- 
tudes can be seen in the following exam- 


Data 


ple. Suppose | buy an unprotected copy 
of ClicheWriter. and | spend about two 
hours a day writing with it. When I'm 
finished, the program must go back into 
the box. If | want to work at home, | have 
to buy another license. If my secretary 
wants to use the program. she has to buy 
a copy. If the guy down the hall wants to 
use it, ditto. Let's say all these things hap- 
pen so that together we pay for four 


worth keeping 


deserves a Data Defender. 


Data Defenders by Ring 


King. They're the finest quality 
protection you can buy for the 


information you have stored 
оп 574” mini-diskettes and 
printout. 


The Ring King 070 Tray holds. 
70 mini-diskettes in a tough 
copolymer shell with security 
lock. The Ring King Flip File Il 
binder holds 20 mini-diskettes 
and converts to a desktop 


Index. Ring King Looseleaf Files 


are punched to fit standard 3- 
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ring binders. Ring King Data 
Binders hold up to B"of 92" x 
Li" or 1478" x 11" unburst 
printout. 


Ask for Ring King Data Defen- 
ders at your computer supp 
dealer. Or send for our free, full- 
color catalog of computer sup- 
port products. Write Ring King 
Visibles, Inc., 2210 Second Ave- 
nue, PO. Box 599, Muscatine, 
lowa 52761. For customer serv- 
ice, phone (800) 553-9647, in 
lowa [319] 263-8144. 


DATA — — 

DEFENDER. 
Rina | 
ашы 
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ClicheWriter licenses. Meanwhile, my com- 
petitor down the street buys a protected 
copy of WordyPlatitude. He uses it for two 
hours. lends it to his secretary for a few 
more hours, then to the guy down the hall, 
then takes it home to teach his kid. Both 
programs have been used the same tctal 
amount, by several users on several 
machines (though only one at a time]. Yet, 
to avoid being branded pirates and 
criminals, the users of the unprotected 
program have spent four times as much. 

The question is. Why do the makers of 
unprotected software trust users not to 
copy and distribute the program, yet not 
trust or allow them to use it by one per- 
son on one machine at a time? Some pro- 
grams are used many hours a day. but 
others are used only for an hour or two 
once a week. Why can the protected ones 
be freely passed around while the unpro- 
tected ones cant? Why must someone 
who uses a program for an hour a day pay 
the same license fee as someone who 
uses it eight hours a day? Why can't the 
program be licensed for use eight hours 
a day, regardless of whether that means 
eight people at an hour each or one 
person at eight hours? 

Lets say you want to buy a copy of 
AlphaBetsy, that new program that alpha- 
betizes the Christmas card list you typed 
at random into your word processor. Now 
this program takes only five minutes to do 
its stuff. If it's copy-protected. chances are 
you will be allowed to lend it to all your 
friends to alphabetize their Christmas card 
lists, too, and as a result they may help you 
pay the $100 it costs. Yet. if the program 
is unprotected, you will no doubt be 
threatened with immediate violent death 
if you lend it to anyone. But then, will you 
want to pay $100 for five minutes use 
every few months? 

Perhaps software manufacturers should 
think about just what it is they are licens- 
ing. Does the license permit, say, eight 
hours use a day without regard to who 
does the using on what equipment. or 
does it permit only the use one person 
can make of it? And if eight hours’ a day 
usage is permitted. what about four peo- 
ple using it simultaneously for two hours? 
Isn't that the very same net use as one 
user on one machine for eight hours? Or 
is the manufacturers attitude one of "Hey. 
if you can use it all day, great. If пої, that's 
your tough luck’? 

| would appreciate some answers to 
these questions from some software 
manufacturers. 

ROBERT HARRIS 
Corona, CA № 
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WHAT'S THE PROGRAM? _ 


Meaningful dialogue. There are two 
programs from IBM that can greatly 
improve the quality of our running 
dialogue with computers. They are the 
[ВМ EZ-VU Runtime Facility and the 
IBM EZ-V U Development Facility. 
Think of the EZ-V U Runtime Fa- 

cility as a mediator in your IBM PC 
conversations. [t handles the exchange 
of commands and information be- 
tween you and your application pro- 
grams through predefined screens. It 
can give you a single consistent inter- 
face - = applications written та vari- 
ely o арев. 

d In short. the EZ-V U Runtime Fa- 
cility lets you concentrate on the essen- 
tials of the job you're doing. 


ІІ ТЕПВАТЕ 
SCROLL 
PAINT 
FORMAL 


If your job is program develop- 
ment, the IBM EZ-VU Development 
Facility can help you write menu- 
driven applications—or revise exist- 
ing ones— that are both sophisticated 
and easy to use. It incorporates а 
screen design tool that works through 
the function keys on your ІВМ Per- 
sonal Computer, so there are no spe- 
cial codes and commands to slow down 
your design work. EZ-VU also helps 


ІВМ Personal Ci 
Professi nal ЕО 


make fast work of testing and revising 
your screen designs. 

Two additional points. Both of 

these EZ-VU programs benefit from 
years of success by similar dialogue 
management programs in ІВМ host 
MVS.VM. and ҮЗЕ operating environ- 
ments. And both run under the IBM 
TopView program. which allows vou to 
run a number of software applications 
concurrently, 
A quantum leap, Speaking of tech- 
nological advances, IBM Personal 
Computer Professional FORTRAN 
represents a quantum leap forward in 
FORTRAN for microcomputers. 

Itsa full ANSI 77 implementation 
with enhancements that offers an un- 


Application management , program 
development, and communications 
software from IBM. See next page for 
IBM PC Network SNA 3270 Emula- 
lion Program story. 


usual combination of speed and ас- 
curacy. Optimization techniques and 
features such as a full symbolic inter- 
active debug facility are similar to 
those usually found only in IBM VS 
FORTRAN and other mainframe 
FORTRAN compilers. 

You can use ІВМ PC Professional 
FORTRAN to work on large or small 
host а and to recompile exist- 
ing FORTRAN programs—or sec- 
tions of those s—to run on 
your IBM Personal Computer. [t's abil- 
ity to handle arrays larger than 61КВ 
gives you the equivalent of mainframe 
capability on a paran computer. 

And ІВМ PC Professional FOR- 
TRAN was designed for IBM by Ryan- 
McFarland Corporation to help you 
take full advantage of other IBM Per- 
sonal Computer software, such asthe 
IBM Personal Computer Engineer- 
ing/ Scientific Series graphics develop- 
ment tools. 

Make that “quantum leaps.” 


Hidden talent. Think of the many en- 
tertaining and useful programming 
ideas that must exist out there but 
never find their way to market. 


The IBM Directory of Di 


personally developed software 
gives you direct access to some 
^ 2: hidden talent. Its a навь 
og of unique programs devel- 
oped by indivi uals for the IBM 
Personal Computer Family. 

Programs listed in the 
Directory sell for as little as 
$14.95. They cover a wide range of 
interests, from entertainment and 
education to personal productivity 
and business applications. 

Each program inthe Directory 
has a full description that includes 
system requirements and illustra- 
tions or color photos of representative 
screens. Programsmay be ordered by 
mail or through a toll-free telephone 
number. 

To subscribe to the Directory. 

call 800-IBM-PCSW. 
The last word. Or perhaps we should 
зау the last word to date. Тһе new [ВМ 
DOS Technical Reference manual con- 
tains just about everything you'd want 
to know about the IBM Disk Operating 
System Version 3.1 and previous ver- 
sions 2.1 and 3.1), 

Thats not to say that new im- 

provements and information won't ap- 
rinthe future. They will. and you'll 
kept abreast of such developments. 
Ап update information service is in- 
cluded in the manuals purchase price. 
So you'll always have the last 


IBM Mainframe 
Communication Assistant 


Updated versions of the DOS Techni- 
cal Reference manual and the Diree- 
югу of Personally Developed Soft- 
ware from ІВМ. 


FAMILY TIES 527%» 
Close connections. The IBM PC Fam- 
ily has always included hardware and 
software to help you keep in close 
touch with important contacts. 

Last year’s announcement of the 
IBM PC Network, for instance. was an 
important milestone іп communica- 
tions among the immediate family. lt 
gives you an easy way to share informa- 
tion and hardware resources like 
printers and disk storage devices. 

There are two recent [ВМ com- 

munications software products that 
extend those IBM PC Family connec- 
tions even further: They make it possi- 
ble for you to work directly with data 
stored оп an ІВМ host computer. to 
communicate from one network to an- 
other. and to do an even wider range of 
your daily business over the IBM PC 
Network. 
Host communications. The [BM PC 
Network SNA 3270 Emulation Pro- 
gram. for example. allows your IBM 
Personal Computer to communicate 
with an IBM host system through tele- 
communications lines. 


Broaden your IBM РС connections 
wilh communications software 
from ІВМ. 


You then have di- 
rect access to the data 


and programs on the 499 ne хе? 
host computer. So if Е “ха Р 
№ * «ОЎ куй 
oure working on a jn 
ranch-office quarterly re- рї 


part. you по longer have to 
wail while essential data from 
a headquarter's computer is 
sent to you and copied for your 
use. Theres also a redirector 
function that allows you to place 
the data on a file server for dis- 
tribution io other stations on your 
IBM PC Network. 

In addition, when the program is 
installed оп ап IBM Personal Com- 
puter in an IBM PC Network. that PC 


can act as a communications gateway 
for other members of the same network. 


lf members of à network need to 
communicate with more than 
one IBM host computer—or 
with different applications on 
ihe same host—multiple gate- 
ways can be attached to a sin- 
gle IBM PC Network. 

And an IBM PC with the 
IBM PC Network SNA 3271! 
Emulation Program in- 
stalled can still be used as a network 
station doing standard PC work. 

You could. for instance, use your 
IBM PC to create a data set on a host 
system. You could also create a word 


processing project on your ІВМ PC | 
using DisplayWrite 3* switching easily | 


back and forth between them without 
terminating either session. The ІВМ 


PC Network SNA 3270 Emulation Pro- | 


gram also allows you to transfergraph- 
ics printing jobs from the host to an 
IBM PC with а graphies printer 
attached. 

Stand-alone assistance. Theres a new 
addition to the IBM Assistant Series to 
help handle stand-alone communica- 
tions between your [BM Personal 
Computer and a host machine or an- 
other ІВМ Personal Computer. ІЗМ 
Mainframe Communication Assistant 
sofiware includes a 3101 and 
3270/78/79 terminal emulator for your 
IBM PC. plus a set of host computer 
support programs for VM/CMS and 
MVS/'TSO systems. 

Mainframe Communication As- 
sistant has the same easy menu struc- 
Lure as other members of the Assistant 
Series, such as Writing Assistant and 
Planning Assistant. And it offers а 
number of unusual features to simplify 
your communications work. 

It can. of course. speedily trans- 
fer files between host and PC lor PC 


IBM Quielwriter® Printer offers advanced printer technology and unusually 
low operating noise level. Shown with sample of leller-qualily printing. 


and РС). After you've worked with the 
host file, Mainframe Communication 


Assistant lets you transfer only the 


changes you ve made—rather than the 
entire file—back to the host computer. 

And. asamember of the Assistant 
Series. Mainframe Communication 
Assistant allows you to integrate main- 
frame database information inte Fil- 
ing Assistant files. You're then able to 
transfer that information to other 
members of the Assistant Series, sav- 
ing the time and effort of reentering 
data that has been stored on a main- 
frame computer 


* Follow the proper installation instructions in 
the IBM PC Network 3270 Emulation Program 
documentation for Display Write 3. 


HARDWARE NEWS 


Quiet, please. Theres been a quiet 
revolution in printer technology. The 
IBM Quietwriter® Printer is as ad- 


vanced as the computers it serves. Its 
versatile, compact, remarkably quiet. 
and produces work that might make 
t а think you'vegot a printing press 
in the back room. 

In this case, the spark behind the 
revolution is a new method of resistive 
ribbon, non-impact printing devel- 
oped by IBM. The **Quietwriter"' 
Printer replaces print elements or 
hammers that strike the page with a 
unique multi-layer ribbon and print 
mechanism that virtually “paints” 
characters on the paper. 

Аз a result, the “Quietwriter” 
Printer produces superb. letter-qual- 
ity printing on a variety of papers and 
in a wide range of type styles. To 
change type styles you Just unplug one 
font module and plug in another. And 
because the "Quietwriter" Printer 
can accommodate two font modules, 
you can have two type styles online at 
once. 

The "Quietwriter" Printer also 
allows you to produce a wide array of 
charactergraphicseither separately or 
to highlight reports and corres- 
pondence. 


And it does all of Lhis very, very 
quietly. At 50 dB, the IBM “Quietwrit- 
er" Printer* makes less noise while 
printing than many printers make 
while idling. That means you can put 
the "Quietwriter" Printer wherever 
its most convenient: it won't disturb 
either your telephone conversations or 
your train of thought. 
Unconventional ability. IBM also 
makes conventional printer technology 
seem anything but conventional. 

Consider the ІВМ Wheelprinter* 
for example. Its printwheel is designed 
to provide sharp, clear letter-quality 
printing even after millions of impres- 
sions. And the printwheel is easy to 
change, which is important because 
theres a selection of over 500 print- 
wheels to choose from. The Wheel- 
printer's standard features also in- 
clude both automatic sheet feed and 
continuous forms feed— optional on 
many other printers. 

The Wheelprinter is reliable 
enough to take on high-volume office 
work. It even works with two types of 
ribbons to suit the requirements of 
different types of jobs. There'sasingle- 
strike ribbon for finished reports or 
correspondence. For more routine 
jobs like purchase orders or internal 
memos, you can use a longer lasting, 
lower cost multi-strike ribbon, 

The W heelprinter has equally im- 
pressive qualifications as a home 
printer. To begin with, its remarkably 
easy to use. The Wheelprinters inte- 
grated paper path provides reliable 
cut-sheet printing and allows it to do 
much faster work than you might ex- 
pect from a 25cps printer. And its 
acoustically engineered cover makes 
the ит: an exceptionally 
quiet impact printer: 

Maybe “conventional” isn't the 
right word at all. 


*These are just two of the various printers 
available [rom ІВМ for the IBM Personal Com- 
puter Family. 
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ON THE STOREFRONT 


Extra attention. Even the best equip- 
ment sometimes needs a little extra 
attention. An IBM Dealer Service Op- 
tion can provide it. It gives you ex- 
tended service coverage for IBM 
Personal Computer products. and is 


available from participating Au- 
thorized IBM Personal Com- 
puter Dealers either before or 
after your original warranty 
expires, 
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In addition + sparing you 
the complications of arranging 
for the job to be done after some- 
thing has gone wrong. a Dealer 
Service Option assures you of 
first-rate work. IBM Personal 
Computer Dealers have [ull- 
time. IBM-trained and author- 
ized technicians on staff as well 
as direct access to IBM technical 
experts who can help with un- 

usual or complex questions, 
An IBM Dealer Service Op- 
tion also covers a couple of im- 
portant additional contingen- 
cies. If you move. your service 
coverage can be honored by a 
лү, Authorized ІВМ 
ersonal Computer Dealer in 
your new location. And if you 
should decide to sell your IBM 
Personal Computer product, 
your Dealer Service Option may 
be transferred to the new owner: 


TIPS AND TECHNIQUES 


Stop action, ЇЇ you occasionally sit 
frozen while screen after screen of 
information rolls by too fast to read. 
| take heart. Theres more than one way 

A 1. to stop that cascade of data and view 
-+—1 onescreenful at a time. 

1 When listing the directory of a 
т diskette or fixed disk, the command 
DIR/P will do the trick. After finishing 
—] with onescreen, press апу key to bring 

- upthe next. 
: To slow down the listing of a text 
file, vou could use the CTL/NUM 
LOCK keys, but that involves keeping 
|. both hands on the keyboard and an eye 
‚ оп the screen. 

Instead, check your DOS direc- 
tory listing tomake sure the DOS utility 
program MORE.COM is available. 
Then. at the DOS prompt A>. type the 
command line MORE<filename and 
- press enter 
1 NOTE: becareful to use <" апа 
= not “>”: if you enter the wrong one. 
you ll destroy your text file. 

To view a file called PC-W RITE. 
DOC. for example. enter MORE<PC 
WRITE.DOC. That will list a single 
page of texton your screen and display 
, the message —MORE—. Again, press 
any key to view next screen. 

Voila. perfect control. 


ЕЕ 3 ‘Thanks for this tip lo Chuck Harrington of the 
Athens. Ohio. area [BM PC Users Club. 


‘Thanks also—and apologies for amitting a note 
_ of credit in the Inst issue of Read Oniy-to Ed 
Smuckler of the Redondo Beach. California. 
Greater South Bay User Group for his tip ahout 
4 setting screen colors. 


For more information about [BM 
Personal Computer products 
discussed іп this issue of Read Onty. 
see your Authorized ИЗМ Personal 


Computer Dealer or ІВМ Product 
Center; To learn where, call 
800-147-4700. In Alaska and Hawaii 
BO 1-E 7-085890. 
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FIXES AND UPDATES 


Leaks Like a Sieve 


We've often called benchmarks a “can of 


worms.” and the little critters slithered out 
of the humus to terrorize us again in the 
wake of our review of True BASIC ("True 
BASIC" by G. Michael Vose, May BYTE. 
page 279). One reader wrote to say the 
algorithm is wrong lit isnt, as explained 
below]. while a couple of others wrote to 
ask why we persist in using GOTOs in 
benchmarks of a language that has con- 
structs that allow you to avoid them. All 
this reexamination of our infamous Sieve 
helped us discover some problems. in- 
cluding a false impression created by the 
review's benchmark table and accompany- 
ing graph. that need explanation. 

The BASIC Sieve benchmark is a single 
iteration of the algorithm to find prime 
numbers between 3 and 14003. The 
Pascal Sieve benchmark, however, ex- 
ecutes IO iterations of the same algorithm. 
Our review implies that True BASIC is near- 
ly as fast as Turbo Pascal at executing the 
Sieve when it is in fact substantially slower. 
Turbo Pascal's sluggish performance in the 
Calculations benchmark is an indication 
that its compiler may optimize the code 
it generates for the Sieve. 

BYTE began using single-iteration ver- 
sions of the Sieve for system benchmarks 
(which were all written in BASIC) in con- 
junction with our review of the IBM PC ("A 
Closer Look at the IBM Personal Com- 
puter” by Gregg Williams, January 1982. 
page 36.) At the same time. we modified 
the original Sieve ("A High-Level Language 
Benchmark" by Jim Gilbreath, September 
1981. page 180} from 8190 passes to 7000 
to accommodate the small memory avail- 
able on many of the 8-bit machines to 
which the PC was compared. We've been 
consistent with this BASIC benchmarking 
scheme for system reviews since then. 

The queries about unstructured versus 
structured versions of the Sieve in BASIC 
raise a valid and interesting point—namely. 
does structure affect the performance of 
the algorithm? The answer. in the case of 
True BASIC. is no—the difference in execu- 
tion time of the structured version of the 
benchmark (see listing 1) was a 0.4 sec- 
ond. or 1.8 percent. decrease. We pur- 


Listing |: A structured version of the Sieve benchmark, without GOTOs, written in True 


BASIC. 


LET startime = time 

LET size = 7000 

OIM flags(7000) 

PRINT “Start One Iteration” 


LET count = 0 
FOR i=1 to size 
LET flags(i) = 1 
NEXT i 
FOR 1=1 to size 
IF flags(i) < 20 then 
LET рите =1+1+3 
LET k=i+prime 


DO while к< = size 
LET flags(k) = 0 
LET ks k- prime 
LOOP 
LET count = count + 1 
END IF 
NEXT i 
PRINT "Done: ";count;" Primes Found" 
LET finishtime = time 
PRINT finishtime - startime;" seconds” 
END 


Listing 2: The accuracy benchmarks іп two slightly different versions. Using Y 2 Y ^2 
yields different results than computing Y — Y * Y. (In Microsoft BASIC. X and Y must be 


declared double precision.) 


(a) (b) 
LET x = 1.0000001 


LET у=х 

FOR ix 1 lo 27 
LET y=yry 

NEXT i 

PRINT y 

PRINT x^(2^27) 

END 


LET y «x 


NEXT i 
PRINT y 


END 


posely ran the benchmark with GOTOs to 
maintain consistency among BASIC ver- 
sions of the test (so that we'd be compar- 
ing apples to apples). but the readers who 
took us to task for not asking if there might 
be a better way have a legitimate gripe. 

Digressing a moment from the Sieve, an- 
other reader suggests we adopt an ac- 
curacy benchmark. Adapted from a dis- 


LET x= 1.0000001 


FOR i=1 to 27 
LET y=y*y 


PRINT x^(2^27) 


cussion of numeric precision in the April 
1984 issue of Scientific American (“Computer 
Recreations” by Fred Gruenberger, page 
19), his suggested benchmark appears in 
listing 2 and its results in table 1. We like 
its brevity and simplicity and invite your 
comments as to its usefulness. 


Back to the Sieve. the most recent 
(continued) 
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FIXES & UPDATES 


Table 1: The results of runs of the accuracy benchmark of listing 2. The correct value (with 


lO-digit precision) is 674530.4707. 


= ҮшҰ”2 Ы = ҮшҮзҮ 
y 
8850273 
674530.431654 
674023.631 


Microsoft(a) 
True BASIC(a) 
BetterBASIC{a) 


Microsoft(b) 
True BASIC(b) 
BetterBASIC(b) 


674530.470612035 
674530.431654 
674492.751149 


x 


65536 
674530.570667 
674530.4704 


65536 
674530.570667 
674530.470738 


Listing 3: The Sieve algorithm with comments. 


800 SIZE = 7000 
820 DIM FLAGS(7001) 

830 PRINT “start one iteralion" 
840 COUNT = 0 

850 FOR 1=0 TO SIZE 

860 FLAGS() = 1 

870 NEXT | 

880 FOR 1-0 TO SIZE 


:set number of odd numbers to examine 
‘dimension the primes-flag array 


‘set prime number counter to 0 
‘initialize FLAGS array 


‘start loop to strike all odd multiples of primes 


from the primes list 


890 IF FLAGS(I) &O THEN 970 
900 РАМЕ =1+1+3 

910 K «1-- PRIME 

920 IF K » SIZE THEN 960 
930 FLAGS(K) = 0 

940 K z K PRIME 

950 GOTO 820 

960 COUNT = COUNT +1 

970 NEXT | 


‘сотрие prime from FLAGS array index value 
‘find the index to the first odd multiple of PRIME 
‘test Jor upper bound 

;set flag for non-prime 

‘find the index to next odd multiple of PRIME 


‘increment prime number counter 


980 PRINT "done ;COUNT;" primes found” 


990 END 


reader who claims the Sieve algorithm is 
incorrect misunderstands how the algo- 
rithm uses array indexes. The FLAGS array 
index is used to calculate the prime num- 
bers in a rather unusual way. Essentially. 
the algorithm starts by assuming that the 
first number in the array is prime. Then it 
eliminates the multiples of the prime, 
since these numbers are obviously non- 
prime. The contents of FLAGS (INDEX) = 
1 stays unchanged when the number 2 * 
INDEX 4- 3 is computed, as this number 
is always prime; otherwise, it is changed 


to О to indicate that a multiple of PRIME 
has been calculated. The only numbers 
tested for primeness are the odd numbers 
beginning with 3. The prime number 2 is 
thus not captured in the Sieve and is there- 
fore not reported in a run of the algorithm: 
The message “1651 primes found" is cor- 
rect although there are 1652 primes less 
than 14003 because the Sieve doesn't start 
looking for primes before the number 3. 
Our solution to the problem of the 
Sieve's obtuseness is listing 3, a more fully 
documented version of the algorithm. 


а: ТҮЗЧҮ ау BTE. BUGS ПМЕ ҒАТ Due 


A Power Plant Chip? 


Dozens of readers have taken us to task 
for the following sentence on page 458 of 
the June BYTE: "Each |Sunol Systems'| 
chip consumes just 100 megawatts when 
operated from а 5-volt power supply" (See 


"A GEM Seminar" Бу John Markoff and 
Phillip Robinson. page 455.) 

Obviously the sentence should have 
said "100 milliwatts" We apologize for the 
error. № 


Introducing In-aVision 


Com 


е created [n-a- Vision 
W just for you. The 
engineer who needs 
more productive 
drafting support. 
The designer 
who needs ver- 
satility for alter- 
nate ideas or 
quick revisions. \ 
The architect wha, 7 
needs to managea E 


variety of working dee 


drawings. And the p 
businessman who ®  w 

needs first-class presentation mate- 
nals as well as detailed flow charts 
and organization charts. 


Point. Click. Draw. 


Now all you do to create com- 
plex technical drawings, systems 
designs, blueprints, diagrams, illus- 
trations, and proposals is point, 


click and draw. With 
In:a: Vision's mouse 
support, windowing, 
icons, and pull-down 
menus, you produce 
drawings more quick- 
ly, accurately and effi- 
ciently than ever before. 

In:a* Vision's advanced tech- 

nology includes many features not 
found on comparable systems cost- 
ing thousands more. For example, 


{Мон popular praphics cards, plotters and pointers supqeartod. ) 
Мк Windows compatible. Call for specific operating 
слете nequiremenis. 


you to continue drawing while 
printing hard copies as well as edit 


lex Drawin 


ad 


Unlike more expensive CAD 
systems, In-a- Vision is easy to 
install and use. Even the com- 

puter novice can be productive 

in less than a day. And 
7 Ina" Vision is пої copy- 
protected. 


. Ten Day Trial Period. 


We're so sure Іпа: Vision will 


you can pan 
around in a user-de- | 
finable drawing space | 
up to 68" x 68" and 
zoom in on specific 
areas for greater de- | 
tail. Scale, rotate and ` - | 
dimension symbols, fill an area 
with your choices of predefined 
colors and patterns, as well as 


make you more pro- 
ductive, we'll give you 
ten days to prove it to 
yourself. If Inta: Vision doesn't 
improve your productivity, return 
it within ten days for a full refund. 


| draw lines with multiple styles and | In:a* Vision will 
widths. Other features include make your complex 
overlays, predefined and user- drawing tasks sim- 


definable page sizes, rulers, 


| ple and make you 
grids, and symbol libraries. | 


more productive. 
Satisfaction guar- 


Multi-tasking anteed. Dial 
in a PC-based 800-272-3729 to 
CAD system. order or for a free 


brochure. In Texas 
or for customer support, cal! 
(214) 234-1769. MICROGRAFX, 
Inc., 1820 North Greenville Ave- 
nue, Richardson, Texas 75081. 


In-a- Vision uses 
multi-tasking to enable 


multiple drawings simultaneously. 


MICROGRAFX” 


Ima Vision and MICROGRAFX arc trademarks uf 
MICROCOGRAFX. Inc. 
Windows and Microsoft ane trademarks of Microsoft, Inc. 


The Picture of Success. 
Inquiry 206 


Whats a database syste 
doing with a 


TRL нш Ph! 
HT] M BERE t 
| ETT у ta 
1 с 
E i A -— кете 
P um | 
|! = 
п їн Ж 
Е * E Lo 
% ы ii M %- 
fmi y 4 3 i i| 
abit M Fr 
шині Fatal Р ; 
(ғ ІМ H al a 
‘ar  % aoe. іы 
Pu pem есть ан 
| + ва 4$ 
{| ; ма 
) ны ah 
TF Coastrectias 1 РЕ 
ИГ Ң і eat 


au Т Рат үш. 
ET i | ТАТ 
ч rect м! с i 
Жұ Взема Т | 
| NI | қ 
He NE ase e 
| t Lay Sand Lis 
| К 7 ETT | 4 
12 
| Hw { 
| 
| 
| 
| fili ө 
1 
4. Subrecords. 
fit 
ГТ — - ———— — —— —— ши 
He d Wi 
SIM қ ны - 
Ағаға; | йі ін 
1 М 
tel hi T» "T 
Lm T d h t ] 
ШЕ я | 
eat А 
ТРЕ 4e 
vid pes | 
ayes ыма) | P. 
^ web ш. 
"asc AR 
Вауу 
| менни — M 
pm venen ue how —— Нм 


7. Sophisticated data features. 


5. Interactive report writer. 


8. Options key. 


1 а 29и 


3. Multi-valued fields. 
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9. File conversion. 


Cornerstone is a trademark of Infocom, Inc. IBM із a registered trademark of International Business Machines Corporation. 1-2-3 is a registered 
trademark of Lotus Development Corporation. Tandy із a registered trademark of Tandy Corporation. dBASE Il is a registered trademark of Ashton-Tate. 
Micro/Answer is a trademark of Informatics General Corporation. PFS is a registered trademark of Software Publishing Company. 
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[| this power? 


Cornerstone makes it easy 
to build sophisticated 
applications. 


Whether you program or not, you 
expect your personal computer to 
handle a wide variety of complex 
jobs. Simply and easily. That's why 
we designed Cornerstone" to deliver 
all the power of a high-end relational 
(1) database system into the hands of 
professionals who don't want to 
spend needless time programming. 


The key is flexibility. 


To begin with, Cornerstone will grow 
with you as your needs change. 

Which means you don't have to plan 
every last detail of your database in 
advance. Instead, you can quickly 
and easily make changes anywhere 
and at any time—even with data 
already in the database. You can add 
a file, field or index, change a report 
or relationship, or do countless other 


Ала Cornerstone's remarkable 
flexibility also applies to data han- 
dling. For instance, variable-length 
fields (2) let you add notes of any 
length anywhere in the database — 
without determining the length of the 
field in advance. Cornerstone just 
makes room as you need it. Which 
means efficient storage, too. 

In addition, any Cornerstone field 
can be multi-valued (3). So you can 
type in distinct, multiple entries in 
the same field. Whether five different 
phone numbers ог 200 different 
notes. You can even have repeating 
groups of information, like line items 
in an order form (4). 

The flexibility extends to reporting, 
too. There's no limit to the number 
or kind of reports you can create with 
Cornerstone's interactive report 


d 


writer (5). You can design complex 
reports with titles, headers, subto- 
tals and totals, and instantly 
see what your report will 
look like. Hundreds of re- № 
ports can be saved for every | 
file and modified at any time. № 
And Cornerstone has no 
artificial constraints. You can 
sort on any field, search on any field. 


The calculating power 
is built in. 

Cornerstone has impressive calculat- 
ing power (6). Mathematical, scien- 
tific, statistical, financial, date, time 
and string functions are built right 
in. And because it's a full-featured 
relational database system, new data 
can be calculated and reported from 
multiple files. Cornerstone can also 
perform sophisticated data valida- 
tion—checking for minimum, maxi- 
mur, mandatory, unique or 
restricted values (7). 


Easy access for all. 


Cornerstone's power is designed to 
be easily accessible. On-line support, 
including menus and a Help key, 
allow even unsophisticated users to 
handle complex jobs. Experienced 
users can hide the menus entirely. 

What's more, Cornerstone's 
exclusive Options key (8) 
always shows you what 
can be entered next — 
even if it's a restricted 
data value from a related 
field. 

You can also use Cor- 
nerstone with other 
software and hardware 
(9). For example, you 
can easily convert files 


rogrammers 


from 1-2-3, РЕЗ, dBASE? II and 


word processors (ASCID directly 


» into Cornerstone. And you 
* сап convert Cornerstone 

im files to a wide variety of 
7 file formats, including 
A  Майтегре" DIF, 1-2-3, 
SDF and ASCII. You can 

= even download data from 

most ІВМ" mainframe databases, 
using Micro/Answer" for Corner- 
stone. 

Cornerstone is a different kind 
of database system. Created by a 
company committed to eliminating 
the barriers between computers and 
people. It's now available for the IBM 
PC, PC XT, PCAT" and compati- 
bles, and soon for the Tandy" 1000, 
1200 HD and 2000. Suggested retail 
price $495. 


Send for your free 
demo disk. 


To fully appreciate how different 
Cornerstone really is, you have to 

try it yourself. For a free demo 

disk and brochure, call 617-574-0644, 
or write to Infocom, Inc., Dept. D., 
125 CambridgePark Drive, 
Cambridge, MA 02140. Or see your 


local Infocom | ты 
dealer. ПРОСОМ\ 


The sophisticated database system for the non-programmer. 


Inquiry 153 
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MICROSOFT PRESS © PETER NORTON 


AN UNBEATABLE COMBINATION 


PROGRAMMERS GUIDE 


The ultimate reference 
guide to the entire 
family of IBM" 
personal computers, 
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THE IBM PC 


Finally...a comprehen- 
sive reference guide rich with 
resource information on the 
entire ІВМ family of personal 
Bomputers: the PC, AT, XT, 
PCir, and Portable PC. 

The Peter Norton Program- 
меге Guide to the IBM PC is 
your ultimate guide to program- 
Ming for the IBM PC environ- 
iment. It's а gold mine of insights, 
Fechniques, technical data, and 
інск reference charts, all em- 
Bhasizing the architectural simi- 
ине: and differences among 
IBM's five personal computers. 
Whether you're an experienced 
Or a novice programmer working 
in assembly language, Pascal, 
BASIC, or C, you'll find invalu- 
able information for developing 
portable, effective professional 
applications. 

By Peter Norton, recognized 
Büthority on IBM technology, 
creator of the acclaimed Norton 
Utilities, and noted architect of 
the now-famous philosophy of 


simple, clean programming. 


$19.95 Available now wherever 
books and software are sold. 


WHATS NEW 


Zoomracks 


oomracks from Quick- 

View Systems is an 
organizational framework for 
creating database, text, and 
appointment applications. It 
uses a series of files that is 
similar to a time-card rack. 
Typical racks can contain 
cards with appointments, 
notes, names and addresses. 
or sales orders. The format 
of individual cards is user- 
specifiable: 25 starter for- 
mats are supplied. 

Both data cards and racks 
are displayed with Zoom- 
racks Smart Zooms. This 
feature differs from windows 
in that it compresses the 
information within a card. 
thereby providing both the 
essential information and 
the overall picture associ- 
ated with the data card. You 
can tailor Smart Zooms dis- 
play to provide an overview 
of several data racks, a 
close-up of an isolated data 
rack, or a view of a single 
card from a particular data 
rack. 

With Zoomracks, you can 
copy and move fields, cards. 
and text into different fields, 
cards, and racks. You can 
define, alter, and store card- 
rack templates. and you can 
browse through or jump 
among data racks. Other 
features include macro in- 
structions, utilities to convert 
dBASE Il files, a simple 
WordStar-like text editor. 
and data storage in an 
ASCIIZMS-DOS-file format 
for conversion to other data 
formats. 
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A view of a Zoontracks data card, removed from the rack and expanded 


into full text. 
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А name. appointment, and lichler file produced with Zoomracks. 


Zoomracks can display up 
to eight racks on screen. It 
can accommodate 31 fields/ 
cards with 80 characters per 
line, 250 lines per field, and 
20.000 cards per rack. 
Zoomracks supports display 
sizes ranging from 25 
characters by 6 lines to up 
to 80 characters by 25 lines. 
It runs on 256K-byte IBM 
Personal Computers. 

А prerelease, copy- 
protected version of Zoom- 
racks is $59.95: an unpro- 
tected version is $79.95. 
Purchase of the prerelease 
package entitles you to a 
free upgrade to the final 
version, which is due to ship 
in November: your name in 
the users manual if you are 
the first to suggest an im- 
provement; and a six-month, 
money-back guarantee. Con- 
tact QuickView Systems, 
Suite 404. 146 Main St.. Los 
Altos, CA 94022, (800) 
443-0100. ext. 341. 


Modem with Voice 


Detection 


ecom's MOSART is a 
300/1200-bps modem 
with voice detection. 
MOSART, which is housed in 
a 40-pin package. comes 
with all necessary support 
circuitry. It requires only the 
appropriate telephone jack. 
software, and 2 square 
inches of the IBM PC's 
motherboard. Speech-syn- 
thesis capabilities are 
optional. 
The basic system. the 
model XE1201, provides ful! 
(continued) 
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WHAT'S NEW 


Bell 103/212A (i.e. 300- and 
1200-bps] compatibility. It 
automatically detects normal 
speech and drops its carrier 
signal during voice conversa- 
tion. MOSART can also 
decode telephone touch- 
tone signals. 

The model XE1203 ex- 
tends these features with 
circuitry to generate speech. 

To familiarize designers 
with the features of 
MOSART, Xecom offers 
evaluation kits for use with 
an IBM РС, Each evaluation 
kit includes a half-size IBM 
PC expansion card with 
telephone and headphone 
jacks. a headset, and a flop- 
py disk with evaluation soft- 
ware and Xecom's XENIAL 
communications software. 

The XEI251 evaluation kit, 
with the XEI201 MOSART. is 
available for $399; the 
XE1253 kit includes the 
XE1203 MOSART for $449. 
In 100-piece quantities, the 
XE1201 alone will cost $199, 
while the XE1203 will be 
$249, Contact Xecom Inc., 
374 Turquoise St.. Milpitas. 
СА 95035, (408) 943-0313. 
Inquiry 600. 


Tektronix Al Systems 


he Tektronix Informa- 

tion Display Group has 
introduced two artificial-in- 
telligence systems that run 
Smalltalk-80: the models 
4405 and 4406. In a related 
development. Tektronix an- 
nounced a price reduction 
for its 4404 artificial-intelli- 
gence system. The new price 
for the 4404 is 611,950. a 
S3000 cut. 

In addition to Smailtalk-80, 
both the 4405 and 4406 
come with a UNIX-like 
operating system and a C 
compiler. Each machine is 
equipped with an RS-232C 
interface. a Centronics-type 
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The Tektronix 4406. 


parallel printer port. a key- 
board, a mouse, and ANSI 
X3.64 terminal-emulation 
mode. 

The 4406 is based on 
Motorola's 68020 micropro- 
cessor, which. in turn. is 
augmented by a 68881 
floating-point coprocessor. 
Its standard 19-inch, 60-Hz 
display screen offers а 1280- 
by 1024-pixel resolution. 
The 4406 also gives you 2 
megabytes of dynamic RAM 
(expandable to 4 mega- 
bytes) with which to work. 
Other features include a 
32-megabyte virtual-memory 
address space, а 5И-іпсһ 
floppy-disk drive. and a 
90-megabyte hard-disk drive. 

The 4405 has a 13-inch, 
60-Hz display screen. The 
monitor's 640- by 480-pixel 
display area serves as a win- 
dow onto the system's 1024- 
by 1024-pixel addressable 
bit map. Smooth panning 
across the bit map is pro- 
vided by the three-button 
mouse, Additional equip- 
ment includes | megabyte 
of dynamic RAM (expand- 
able to 4 megabytes). 8 
megabytes of virtual-mem- 
ory address space. a floppy- 
disk drive, and à 45-mega- 
byte hard-disk drive. 

Tek Common LISP. Franz 
LISP. MProlog. a UNIX 
library. and an EMACS 
editor are optional. Tek 
Common LISP is reported to 


be a full implementation of 
Guy Steele's Common LISP 
standard. It is licensed for 
$6000. Such hardware op- 
tions as increased hard-disk 
storage, streaming-tape 
backup. and Ethernet 
capabilities are offered. 

Prices for the Tek 4406 
begin at 523,950. The 4405 
starts at $14,950. Write on 
company letterhead to 
Tektronix Inc.. РОВ 1700. 
Beaverton, OR 97075. 
Inquiry 601. 


MIDI Magic, Music 


Disks 


-R-S Music Rolls, a 

company that has been 
producing piano rolls for 
player pianos for more than 
80 years, has introduced a 
line of musical hardware 
and software for Com- 
modore computers. 

MIDI Magic is a one-way 
MIDI interface that lets you 
connect Commodore's 64 or 
128 computer to MIDi-based 
musical synthesizers, in- 
cluding the Casio С2:101. It 
plugs directly into the Com- 
modore's user port and into 
the MID! input socket. A 


demonstration disk with six 
songs is supplied. 

O-R-S Music Rolls also of- 
lers a collection of music on 
floppy disks. Many perfor- 
mances feature contem- 
porary musicians and sound 
quality reminiscent of that 
achieved by player pianos. 
The collection includes 
selections from such artists 
as Gershwin, Joplin, and 
Liberace. These composi- 
tions can be played back on 
the synthesizer in any com- 
bination of electronic voices. 
Each floppy disk features six 
songs. 

MID! Magic costs $49.95. 
Q-R-S Music Disks аге 
$19.95 each. Contact O-R-S 
Music Rolls Inc.. 1026 
Niagara St., Buffalo, NY 
14213, (716) 885-4600. 
Inquiry 602. 


Color Display 
Adapter 


ubLogic recently intro- 

duced a high-resolution 
color-display adapter card 
for the IBM Personal Com- 
puter. The card has a resolu- 
tion of 640 by 400 pixels by 
16 colors. You can select 
from a palette of 4096 
colors. 

An on-board custom 
microprocessor can draw an 
average of 70.000 line vec- 
tors per second. Software 
support includes an alpha- 
numeric device driver, a 
primitives library with 
source code, high-level 
language interfaces, diag- 
nostic utilities. and demon- 
stration programs. The 
board will cost approxi- 
mately $2500 to $3000. 

Contact SubLogic Corp.. 
713 Edgebrook Dr.. POB 
4019, Champaign. IL 61820. 
(217) 359-8482. 

Inquiry 603. 
(continued) 


Borland's SideKick Will Clear 
Your Desk In 30 Minutes And 
Increase Your Productivity By 50% 


SideKick is a combination of seven desktop accessories, which makes SideKick the 
single most effective business tool. Just a keystroke suspends your application 


program, giving youa window into ёй | SideKick. Another keystroke brings 
you backto where you were. | . Instantly. It's that easy. 
$ | 

IKE EDITOR 252) functional from year 
You may jot down notes and s 1901 through year 2099. 
edit files зыр to 25 pages long. ИЕ. сақа 

— 45 Uni EOUUnN 

IN ASCH TABLE мот | | Mu... to remind you of 
for easy reference i | Г TUM 277 important meetings 

N AUTODIALER — N LE m A Ie 2-7 and appointments. 
for all your phone calls ү буур “i LL-FEATURED 
It will look up and dial х y 4 ALCULATO 
telephone numbers for you: 4 / ideal for business use. 
(A modem is required to use It also performs decimal 
this function.) to hexadecimal to 
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for your names, COPY-PROTECTED 
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Gory By. PC WEEK 
"If you use а РС, get SIDEKICK. You'll soon 

become dependent on it" Jerry Pournelle, BYTE 
“SIDEKICK & by far the best we've seen, It is also | 
the least expertsive." Ron Мале, ENTREPRENEUR 
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"In a simple, beautiful implementation of (o for е” 

| WordStar's™ block сору commands, SIDEKICK Ме м 
can transport ай or any part of the display ves, | want кк and ие piles: 
screen (even an area overlaid by the notepad пене гате 
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WHAT'S NEW 


SAM 3001 AT 


he SAM 3001 AT is 

compatible with IBM's 
PC AT microcomputer. This 
machine, built around the 
80286 microprocessor. 
comes with 640K bytes of 
on-board RAM, a graphics 
card, a parallel port, two 
RS-232C serial ports. and a 
socket for the 80287 mathe- 
matics coprocessor. The 
graphics card 15 compatible 
with Hercules-type graphics 
applications, and user 
memory is expandable to 
up to 16 megabytes. А 
I.2-megabyte floppy disk 
and a 20-megabyte hard 
disk store your data. 

PC-DOS 3.0, GW-BASIC, 
MS-DOS 3.1, and XENIX are 
supported. Available options 
include fixed-disk storage of 
up to 80 megabytes and 
І4-іпсһ color or amber mon- 
itors. Multiuser capabilities 
and multifunction boards 
are planned for future 
release. 

The SAM 3001 AT is man- 
ufactured by Samsung Semi- 
conductor Telecommunica- 
tions Co. Ltd. of Korea and 
distributed in the United 
States by HiTech Interna- 
tional. System pricing begins 
at 54395, The color monitor 
is $375, and the amber dis- 
play is $170. The MS-DOS 
operating system is $50 per 
сору, and each copy of GW 
BASIC is $150. Contact 
HiTech International Inc., 
1180-М Miraloma Way, Sun- 
nyvale. CA 94086. (408) 
738-0601. 


Robotic Kit 


obotic Computing Kit 

for the Apple II series 
and Commodore's VIC-20 
and 64 computers is avail- 
able from fischertechnik. 
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The SAM 3001 AT. 


With this kit, you can build 
small, stationary robots that 
perform a variety of tasks. 
such as plotting computa- 
tions, sorting objects of dif- 
ferent lengths. and solving 
the Towers of Hanoi puzzle. 

The Robotic Computing Kit 
comes with two motors, two 
gears, an electromagnet, two 
potentiometers, lamps, and 
push buttons. Its computer 
interface module includes 
output connections. digital 
inputs, analog inputs, and 
software, 

The Robotic Computing Kit 
system selis for 5199, in- 
cluding the computer inter- 
face. Contact fischer 
America Inc., 175 Route 46 
W. Fairfield. М] 07006. (201) 
227-9283. 

Inquiry 604, 


Biometal 


oki Corporation's Bio- 

metal is a metallic alloy 
that changes its shape when 
a small electrical current is 
run through It. This titanium- 
nickel alloy can be shaped 
as a coil that will contract 
when current is applied, just 
like animal muscle tissue. 

Toki will begin selling coils 

of Biometal in September 
for $8.99 per 8-inch length. 
А small robot arm that uses 
the alloy as an actuator is 
also available for about 
$150. including controller 
box. Contact Toki Corp.. 850 
South West Temple, Salt 
Lake City, UT 84101. (801) 
532-5430. In Japan, Toki 
Corp.. Number 11-11, Ebisu- 
nishi 2-chome, Shibuya-ku. 
Tokyo 150: tel: 03-461-1961; 
Telex: 02425204 TOKION |. 
Inquiry 605. 


The System/36 PC 


Е BM has announced а 

desktop version of its 
System/36 minicomputer 
with a list price of less than 
$6000. 

The System/36 PC, which 
is about the same size as 
the IBM PC systern unit. re- 
quires an IBM PC, PC XT, or 
PC AT as its console and 
communications server, 

You can connect three 
workstations to the Sys- 
tem/36 PC in addition to the 
IBM PC. Optionally, you can 
link a pair of workstations 
and a system printer to the 
System/36 PC. The console 
PC can function as a work- 
station. Each workstation 
can execute System/36- and 
IBM PC-based applications 
concurrently. 

The System/36 PC hard- 
ware comprises 256K bytes 
of memory. a 40-megabyte 
hard-disk drive. and а 1.2- 
megabyte 54-inch floppy- 
disk drive. A second 40- 
megabyte hard disk can be 
added, and memory can be 
increased to 512K bytes. 

IBM says that the Sys- 
tem/36 PC is abject-code- 
compatible with its two 
8-inch-disk-based versions of 
the System/36. IBM plans to 
transfer software for these 
machines to the smaller for- 
mat for the System/36 PC. 

The System/36 has a list 
price of $5995. Its operating 
system is $995. It will be 
sold through selected retail 
stores. The ВМ PC requires 
a special adapter card and 
software. For the name of 
your nearest dealer. call 
(800) 447-4700: in Alaska 
and Hawaii. call (800) 
447-0890. 

Inquiry 606. 
(continued) 


7 м 
Borland's SuperKey 
lets one powerful keystroke do 
the work of hundreds and helps 
keep your confidential files... 
a | 1 
confidential! 
SUPERKEY TURNS 1,000 INTO 1! Yes, SuperKey сап SUPERKEY KEEPS YOUR ‘CONFIDENTIAL’ FILES . . . 
record lengthy keystroke sequences and play them CONFIDENTIAL! Time after time you've experi- 
back at the touch of a single key. Instantly. Like enced it: anyone can walk up to your PC, and read 
Magic. Say, for example, you want to add a column your confidential files (tax returns, business 
of figures in 1-2-3. Without SuperKey you'd have plans, customer lists, personal letters . . .). With 
to type seven keystrokes just to get started. SuperKey you can encrypt any file, even while 


['shift-(9-s-u-m-shift-("]. With SuperKey you running another program. As long as you keep 
can tum those 7 keystrokes into 1. the password secret, only YOU can decode 


your file. SuperKey implements the 
SUPERKEY HELPS PROTECT YOUR ^« US. government Data Encryption 
CAPITAL INVESTMENT. SuperKey, at 4 Standard (DES). 
your convenience, will make 


your screen go blank after a al" ОЕ у i] SUPERKEY PROTECTS YOUR 
predetermined time of | | h WORK FROM INTRUDERS 
screen/keyboard inactivity. | WHILE YOU TAKE А BREAK. 
You've paid hard-earned Now you can lock your 
money for your PC. SuperKey | keyboard at any time. Prevent 
will protect your monitor's ^ . !! WE anyone from changing hours - 
precious phosphor. . . and "ІП ІШІ = of work. Type in your secret 
your investment. This feature FÉ a password and everything comes 
alone justifies your SuperKey cor back to life . 


. . just as you left it. 


purchase! 


“While most people only talk about low-cost 
tware, Borland bas been _ 


doing something about it. And Borland 
| god а уда ovrt as рот QI жігі 
Joka Markell & Pau! Frelberger, syndicated columnists 
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Conquest PC Turbo 


he Conquest PC Turbo 

is a single-board com- 
puter that's compatible with 
the IBM РС. 

It comes with a switch- 
selectable 4.7 7-/8-MHz 
system clock, 256K bytes of 
memory, a keyboard, single 
serial and parallel ports, and 
five expansion slots. RAM 
memory is expandable to 1 
megabyte without using an 
expansion slot. It also has a 
floppy-disk controller and 
video-adapter card built in. 

Twin slim-line 360K-byte 
floppy-disk drives serve as 
your mass-storage devices. 
Optionally, the Conquest PC 
Turbo can be outfitted with 
half-height 10-, 20-, or 40- 
megabyte hard-disk subsys- 
tems. Half-height streaming- 
tape backups are also 
available. 

The Conquest PC Turbo 
supports PC-DOS, MS-DOS. 
CP/M-86, Concurrent CP/M. 
and such applications pro- 
grams as Lotus 1-2-3. 
VisiCalc, dBASE Ш, and 
Multiplan. 

With the dual floppy disks 
and power supply. the Con- 
quest PC Turbo begins at 
$1695. Contact Microshop 
Computer Products, Unit К, 
2640 Walnut Ave.. Tustin. CA 
92680. (714) 838-7530. 
Inquiry 607. 


Video Digitizer and 


BASIC Enhancement 
for Commodore 


ERES has introduced a 
pair of products for the 
Commodore 64: DigiCam, a 
video digitizer. and S'more 
BASIC. an enhancement to 
Commodore BASIC. 

The Digi-Cam system in- 
cludes a Panasonic mono- 
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WHAT'S NEW 


The Conquest PC Turbo. 


— 


chrome video camera, a 
digitizer. software. and 
necessary cabling. It takes 3 
seconds to produce a 320- 
by 200-pixel screen image іп 
five shades of gray. Images 


The Executive Partner fas а 640- by 400-pixel gas-plasma display. 


can be stored on disk, trans- 
mitted over a modem. and 
printed. The software lets 


you manipulate the digitized 
image. 

Digi-Cam is $249. 

S more (Super Memory 
Optimized RAM/ROM Ex- 
pansion} BASIC gives you 
more than 60 new or en- 
hanced BASIC commands 
and functions, including 
automatic line numbering. a 
program renumbering facil- 
ity, and an undo command. 
This $69.95 cartridge lets 
you use more than 60K 
bytes of RAM for BASIC 
programming. as opposed 
to the Commodore's usual 
38K-byte limitation. A com- 
panion BASIC compiler will 
be available next month for 
539.95. 

Contact Cardco |пс., 300 
South Topeka. Wichita, KS 
67202. (316) 267-3807. 
Inquiry 608. 


Executive Partner 


anasonics Executive 

Partner is an IBM PC- 
compatible portable com- 
puter equipped with a 640- 
Бу 400-ріхе! gas-plasma 
display. It uses the 8086-2 
microprocessor. which 
features selectable clock 
speeds, 256K bytes of RAM 
[expandable to 640K bytes), 
two 54-inch floppy-disk 
drives, an internal clock/ 
calendar, and a built-in 
thermal-transfer printer. 

The Executive Partner's 
keyboard is attached. A 
single 5!4-inch (ie. IBM PC 
XTlength) expansion slot 
and an external bus port are 
standard. The Executive 
Partner measures 5 by 16 by 
21 inches, weighs 28 
pounds, and is AC-powered. 

The Executive Partner is 
$2595, which includes MS- 
DOS and BASIC. Contact 
Panasonic Industrial Co., 
One Panasonic Way, Secau- 
cus, NJ 07094. |201) 
348-7183, 

Inquiry 609. 
(continued on page 380) 


Borland Introduces 
the Laws of TURBO DYNAMICS 


Laws That Work Like Magic. Whether considering У < " Turbo Dynamics Applies to Turbo Pascal. 
technological excellence, or innovation in | ÍST LAW: Borland s Pascal family of products is growing 

areas such as pricing, : Z9 Mn by leaps and bounds. 

not copy-protection, OND LAW; SPEED, POWER ZRD LAW: 0 сап now join 
licensing agreements, NOT cx OPY-PROTECTED ink maaa; ae’. hundreds of thou- 
т м 
money-back guarantee x: SON ABLE LICE " NSIN deliver an incredible price per- № This third law is actually a | and enter the 
—Borland is clearly | тезі always offer not formance ratio, We only believe fF first in the industry! Wear so | world of Turbo 

қ in absolutely superb software sure that you will love our 
recognized as the copy-protected versions of our at rock bottom prices. software that 40. of our pro- Pascal program- 
software industry soltesre, АШ Mott |. duds now come backed with ming. And 
agreement is now so simple 60 

leader. The following фаг even a child can under- > SG екон - remember, all 

three laws of “Turbo _ ‘Stand it | three laws of 
Dynamics" exemplify ==> — - | Turbo Dynamics 

our pledge for excellence. apply to all Borland products. 
TURBO PASCAL” $69.95 TURBO GRAPHIX TOOLBOX” $54.95 TURBO ТИТОВ" $34.95 

| The Касу standard. With more than 350,000 High resofuilon monochrome graphics for From start to foish in 300 pages. Turbo 
БЕ users worldwide Turbo Pascal Is the indus- | № IBM PC. Tutor is for everyone from novice to expert. 
чу de facto standard. Turbo Pascal is The Turbo Graphix Toolbox wil ge even Even if you've never programmed before 


=| Turbo Tutor will get you started 


ning programmer the expert’s right away. 
zi rena You'll find the source code (х all 


‚а begin 
_ edge. It's a complete library of Pascal 
procedures and functions. Tools that will 
allow you to draw and hatch ple charts, 


2- ee praised by more engineers, hobbyists, 
— dents and professional programmers 
7 than any other development environment 


in the history of MM And yel, 

Turbo Pascal is simple and fun to use. Free * bar charts, circles, rectangles and a full 
spresdsheet included on every Turbo disk with ready-to- range of geometric shapes. Procedures that will save and 
compile source code. Options: We offer the exciting Binary restore graphic images 10 and from disk. And much, much, 
Coded Decimal (BCD) option for your business applications as more. You may incorporate part or all of these tools in your 
well as an 8087 option for your number ng applica- programs and yei we won't charge you any royalties. Best of 
tions at a very low charge. Please refer to the coupon. all, these functions and пати істі, 

‚ Turbo Pascal is available today for most computers commented source code on disk ready to compile. 

running PC-DOS, MS-DOS, CP/M-80 or CP/M-86. Jeff 
Ountemaan, PC Mayazine: "In its simplicity it achieves an 
elegance that no other language compiler has ever displayed." 


TURBO DATABASE TOOLBOX” $54.95 


nao 


Available | al 


State —" 
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IBM's 
best efforts are 
now going into 
Macintosh. 


Macintosh and IBM PC [ВМ PC and Macintosh data files to now allows Macintosh to perform 
software. Compatible at last, be exchanged. Talk about flexibility. virtually any networking an [BM 
thanks to MacCharlie, a rather But the good news gets better. PC can perform. Even to the extent 
innovative coprocessing system. You see, MacCharlie delivers of tying in with IBM mainframes. 

And imagine the consequences. hardware compatibility, as well. In other words, your 

Nearly 10,000 IBM PC software For example, [BM letter-quality networking capability goes beyond 
programs designed for general printers can be easily used the Apple family. 
business and specific applications with Macintosh. 
in real estate, insurance, law, Furthermore, 
medicine, banking, etcetera, can MacCharlie 


now join.forces with Macintosh's 
own popular programs. 

And, the myriad of [BM PC- 
compatible software adopts 
Macintosh’s many beloved 
features, including desktop 
utilities such as the clipboard and 
the calculator. 

In addition, MacCharlie allows 


R — fe^ 7 
а " 
7 Paw WA ——„А eS 


yl | Е 9 
The Macintosh keyboard slides Macintosh sets snugly Once you plug in MacCharlie s 
right into MacChartie s keyboard. beside MacCharlie, on power and keyboard cords, 
About a5 easy as slipping a letter a auston-fit pedestal. you're ready to enjoy a very 


in an envelope. happy marriage. 


How does it happen? As easily 
as slipping on penny loafers. 

Іп mere moments, MacCharlie 
combines the best features of the 
world’s premier personal 
computers. 

And despite the fact that it 
turns one computer into two, 


MacCharlie adds but a handful of 
square inches to Macintosh's 
physique. 

In short, one of life's most 
perplexing decisions—whether to 
buy a Macintosh or an IBM PC— 
can now be made with the 
greatest of ease. 


Ask for MacCharlie at your local 
computer store. Suggested retail 
price for the 256K single disk drive 
model is only $1195, and just $1895 
for the 640K dual disk drive version. 

For more information, call 
Operator 14 toll-free, 1-800-531- 
0600. (In Utah, call 801-531-0600.) 


MacCharle offers 256K RAM, with optional upgrade to 640K RAM: УКВ disk drive, and opilonal second disk drive. 


MacCharlie is а product of Dayna Communications, 
50 S. Main, Salt Lake City, Utah 84144 
Inquiry 95 


Apple із в irademark of Apple Computer, lnc. Macintosh is a trademark licensed Lo Apple Computer, Inc. (ВЫ 
Ба registered trademark of taternmional Business Machines Corporation. 
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Think about Off- -loading expansion boards 

тот your PC ог XT to an External Hard 

Disk/Backup System. Everex provides a 

complete line to choose from... 

* Full-size system with eight expansion 
slots and room to add up to four hard disk/ 
backup systems. 

* Half-size system with four expansion 
slots and space for two hard disk/backup 
systems. 

* Slimline system, only 2% inches high with 
three full-size, one half-size expansion 
slots and room for two hard disk/backup 
systems. 

* All Expansion systems are available with 
any combination of Everex hard disk drives 
ae backup systems. 


= rf 
EXD an oy 


Inique Features 
. ‘One shielded round cable (as IBM) instead | 
of flat ribbon cables. 


Replace the clumsy flat ribbon cable 
with Everex's shielded, round cable. 
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* Advanced design eliminates "wait states" 
for faster data transmission. 
* Compatible with more controllers than 
other systems. 


Visit your local Everex dealer today and ask 
to see Everex Hard Disk/Backup Systems 
in action. For the name of your nearest 
Everex dealer, please call (415) 498-1111, 
4777? Warm Springs Blvd., Fremont, 

CA 94539. Dealer Hotline (800) 821-0806. 
In CA (800) 821-0807 


Imagineering Ultimo, Australia TL X: 74349 IMAGIN АА 

Microage Distribution Ltd. London, England TLX: 881 3241 
WONGS G 

Feeder Paris, France TLX: 4413241 FEEDER 

Automated Olfice Systems Hout Bay, South Africa 2721-70-8091 
Survex, 1027 Speers Road, Oakville, Ontario Canada L6&L- 2X5, 
415-B42-6093 

Pride Computers, 102-8167 Main Streel, Vancouver, 

British Columbia, V5X 3L2, 604 -321-5690 


ВМ. PC, XT and AT are registered trademarks of International Business. 
Machines Corporation. 
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BOOK REVIEWS 


BEGINNING 
MICRO-PROLOG 
J. R. Ennals 
Harper & Row 
New York: 1984 
196 pages. $15.95 


MICRO-PROLOG: 
PROGRAMMING 

IN LOGIC 

K. L. Clark 

and F. G. McCabe 
Prentice-Hall 

Englewood Cliffs, NI: 1984 
416 pages, $18.95 


А SOFTWARE LAW 
PRIMER 

Frederic W. Neitzke 
Van Nostrand Reinhold 
New York: 1984 

157 pages, $24.95 


EXTRATERRESTRIALS— 
SCIENCE AND ALIEN 
INTELLIGENCE 

Edward Regis, editor 
Cambridge University 
Press 

New York: 1985 

286 pages, $39.50 


BEGINNING MICRO-PROLOG 
Reviewed by Ramachandran Bharath 


f you're seeking a lucid introduction to the Prolog lan- 

guage and its growing importance, or if you're inter- 
ested in the role of computers in education. | recommend 
you read Beginning Micro-Prolog by ]. R. Ennals. For people 
interested in extensive programming. this book could 
serve as a good lead-in to Clark and McCabe's text micro- 
PROLOG [reviewed next| or Clocksin and Mellish's Program- 
ming in Prolog (New York: Springer-Verlag, 1982). although 
the latter uses a different version of the language. Ennals 
also covers Prologs background in relation to fifth- 
generation knowledge information processing systems. 

This book is partly a report from a project entitled Logic 


ILLUSTRATED BY IVAN CHERMAYEFF 


as a Computer Language 
for Children, in progress at 
London's Imperial College 
of Science and Technology. 
The rest of the book is а 
tutorial introduction to the 
micro-PROLOG version of 
Prolog used in that project. 

Ennals begins with a 
quick introduction to logic 
programming and what 
makes Prolog, the first 
widely used language 
based on the concept of 
logic programming. differ- 
ent from “classical lan- 
guages. He explains that in 
conventional programming 
languages the focus is on 
designing a step-by-step 
| procedure that consists of 
commands that match the 
step-by-step operation of 
the hardware operations. 
This is why these languages 
are sometimes referred to 
as procedural or imperative 
languages. But the concept 
of programming in logic 
emphasizes declarations or 
| assertions of the relation- 
. ships between, and the 

rules applicable to, the 
various objects or entities involved in the problem. The 
task of deriving the necessary results is left to the 
computer. 

Because of this fundamentally different approach to 
what constitutes a program, Prolog makes a programmer 
be concerned with specifying logical relationships rather 
than designing procedures. In other words, a Prolog pro- 
gram is a description or declaration of the problem, and 
the Prolog interpreter undertakes the task of developing 
the solution procedure. Ennals provides simple examples 
to illustrate these ideas. Using these concepts as a start- 
ing point, he argues that a language like Prolog is more 
suitable than procedural languages for human beings 
since it emphasizes specification as the human's share of 
[continued] 
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54” DISKETTES 


MO-1 Sngl. Sided ВЫ. Density 572.50 cellopak of ten P4 
imin, qty. 15 pkgs. 
$14.50 bos of ten 


517,50 соран of tes 
(тїп. qty. 15 pkgs.) 
$19.50 bor of tea. 


М0-2 Doi Sided Dol Density, 


visa/Mastercard 
—{.0.D,— Prepaid. 
Allow 10 days for 
personal? Company 
check to clear. Add 
$3.00 Shipping. 
(.0.0. add $2.00. 
Texas residents add 
5.125% sales tax. 


z 


Call for other 
Maxell Products 


MD-2HD High Density 


558.50 box of ten 

MD-1 (96 ТРИ 55 Quad .. . $22.50 ім of ten 

MD-2 (96 TPD DS Quad $28.50 bot of tes 
31^" MICRO FLOPPY DISKS 

MF-155 Quad . ,.. $28.50 bor of ten 

MF-2 05 Quad. .....,.,.. os $359.50 bor of ten 


B" DISKETTES 


„as s... ... 005.95 ber OF ttu 
. a з.ы. $28.95 box of tea 


1-800-527-1814 
(in Texas 1-512-682-7774) 
Р.0. Box 3424—Edinburg, Texas 78540-5424 


wirst | data 


systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON 


PROFIT FROM ZENITH DATA SYSTEMS Z-150 PC | 
DESKTOP OR Z-160 PC PORTABLE IBM COMPATIBLES! 
= 
| OWN TOTAL PERFORMANCE . 
| BETTER THAN AN XT! | 
ZENITH DATA SYSTEMS 2-150 


PC DESKTOP SYSTEM 


2 DRIVES, 320K RAM, GAME, SERIAL & 

2 PARALLEL PORTS, CLOCK-CALENDAR 
| WITH BATTERY BACK-UP, FREE 

SOFTWARE TO INCLUDE MS-DOS, RAM- 


14 Ш4 Open Expansion Slots W Full Calor’, 
Green", or Amber Video B Clearly 
Labeled, Easy-lo-Use Keyboard № 
Excellent Price/Perlormance Ratio E 
Zenith Total Service & Support! 


"2.150 PC ONLY - MONITOR NOT INCLUDED 


T 


PC PORTABLE SYSTEM 


SAME AS 2150РС W/ 2 DRVS. 
640K RAM, S, P, MS-DOS, WORD 

AND MULTLPLAN SOFTWARE $2,195 
W/ 2 FLOPPY & 10Mb DRIVES $2,795 


“SEE PAGE 407 
FOR MONITORS 


2FLOPPY & 10Mb DRIVES. $2,325 
2 FLOPPY & 20Mb DRIVES $2,559 
V HT 10Mb TAPE $675 


CDD 
EP see ты 
(800) 528-3138 
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BOOK REVIEWS 


the labor, with procedural details being the computer's 
share. 

Ennals mentions that the project at Imperial College 
shares the educational philosophy Seymour Papert dis- 
cusses in Mindstorms: Children, Computers, and Powerful Ideas 
(New York: Basic Books, 1980), although the project uses 
Prolog and not Logo. Indeed. even as | read Beginning Micro- 
Prolog 1 found it almost as enchanting as Papert's classic 
because the same concerns come through—for instance, 
finding ways to use computers as instruments to promote 
human worth and development rather than making them 
tools that limit people. 

The core of the book is in the third chapter, a descrip- 
tion of teaching materials used for educating children be- 
tween the ages of 8 and 13. Guidance notes for teachers 
are also included. This part of the book is valuable to 
anyone interested in learning the general principles of Pro- 
log. Even if you have no access to the micro-PROLOG inter- 
preter that runs on MS-DOS and CP/M systems, reading 
this chapter and trying the examples (for which solutions 
are provided at the back of the book) should help you 
get a working knowledge of how to program in this lan- 
guage. Even though the syntax of micro-PROLOG is slightly 
different from the version in Clocksin and Mellish's book. 
which is more or less the standard, the differences are 
not great. А person who has learned the basics of the lan- 
guage from micro-PROLOG could adjust easily. 

Particularly interesting is Ennalss presentation of the 
principles of list processing. He provides specific examples 
of how writing programs and querying databases are 
made easier by having data in the form of lists rather than 
in individual items. A representative example is a set of 
geographical data in the form of a list: 


( (city country) location (latitude longitude) ) 


Ennals shows how list-processing functions for extracting 
parts of a list or sublists make it convenient to formulate 
simple Prolog programs for answering questions like 
Which cities are east of London? Is there any city east of 
Moscow? and so on. 

Next, Ennals covers the wide range of subjects for which 
Prolog would be appropriate as a teaching medium, such 
as languages. science, historical simulation. and informa- 
tion retrieval. 

In a chapter entitled "Prolog for Greater Things" Ennals 
discusses a variety of issues. In particular, he emphasizes 
the suitability of a Prolog-type language for designing ex- 
pert systems. He quotes the view of the Japanese Fifth 
Generation Project that "Prolog seems to be the best 
suited as the starting point for knowledge information pro- 
cessing.” You can see the rationale behind this view when 
you look at what underlies successful expert systems, such 
as those for medical diagnosis or geological prospecting. 
Essentially, the expert system mirrors the working of the 
human expert by embodying "if...then" rules that 
deduce actions to be taken or diagnoses to be made. 

(continued) 


Tear off our entry form and get in on the 
Mark Williams 572,000 Lets С Giveaway today! 


Of course, we'd never suggest ripping off anything other than our entry form. But 
we are giving you a chance to get something for nothing. And that something is Lets СГ 
At last, for MS-DOS users, theres a full-function C compiler that’s fully affordable. 

How affordable? Well, its actually free if you're one of 1,000 names 
drawn in the Let's C Giveaway. And it's only $75 if you're not. Either way, that's 
extremely affordable. 

How good is it? Good enough that we think Lets C will soon be the Ф 
most popular personal-size C compiler around. And why not? Let's C has Ф 
all the essential ingredients of the Mark Williams С designed for сот- 
mercial software developers. The one chosen by Intel, DEC, Wang, ^ 


Send us us 25 o 
or more on how 
you d use our low cost 


thousands of professional programmers and plenty of very critical C compiler and your 
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wait. Call Mark Williams at this special order 
taking number: 1-800-692-1700. 4 
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What a performance! 
Seven new data acquisition 
and control boards for 
your ІВМ РС.” 


Encore! 
Encore! 

Data Translation 
has done it again. Our 
first two analog and 
digital L/O boards for 
IBM personal com- 
puters received rave 
reviews. 

So we extended 
our product line to seven 
... Starting at $295 for quan- 
tity purchasers. 

While most of the 
personal computer world | 
focused on home and office applications, 
we lifted the curtain on two other key | 
areas. Laboratory data acquisition and F. 
industrial control. | 

Now, no matter what you need for ly 
your IBM PC, we have it. Each board ГЕУ 
is a complete data acquisition and | 
control system. With A/D, D/A, 1 
digital ГО, and a programmable 
clock. You simply choose the 
board offering the speed and 
resolution you need most. Just 
plug it into your PC's backplane 
and it's showtime. 

With on-board intelligence, 
all seven are software compati- LI p 
ble and supported by Data жарған а poa] 
Translations PCLAB software package. 


KZ D4 Р, Data Translation is playing the lead- 


> ing role in personal computer data acqui- 


sition and control. Find out how we can 
help your performance today. 

VISA and MasterCard accepted. 
Call (617) - 
481-3700 


012801 
072801-А 


072805/5716 


072818 


MOTES | PCLAB software supports all тіні. 
2. Programmable gam is slandard for all 077801 and 012805 models. 
1 Screw terminal and signal condemning panels гүшізіне lor connection of ай LO signals 


DATA TRANSLATION 


HD Locke Dr., Mariboro, МА 01752 1617) 481 3700 Тік 951 616 


— Data Yansabon, Mc, 

European quaeters: Data Translation, 16d 13 The Barsiness Camre, Mobily Мыз, Lane, Wokingham 
Berks, RG]11207, England Тік 8518498652 (8D) 

2 7 IG M PC m a registered Iraiernark gl IBM 


Is Canada: 1416) 625-190 
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These are usually referred to as "production rules.” Since 
a Prolog program consists of logical specifications or rules, 
the translation of rules developed for expert systems into 
the form of a Prolog program is straightforward. While it 
is true that an expert-system program could be written 
in a conventional procedural/imperative language, its 
modification to embody new knowledge and rules would 
be an involved process. In Prolog or LISP. however, such 
modifications are natural. Prolog would help free users 
from worrying about the procedures for solving problems 
and allow them to concentrate on analyzing and specify- 
ing problems. 

Ennals's concluding claim is that teaching Prolog would 
have multiple advantages and a significance much beyond 
that of teaching computer programming. Еппа!55 state- 
ment that by learning Prolog "children are being prepared 
for the world of the 1990s" seems to me a persuasive 
argument. 

The subjects dealt with in this book are important and 
interesting for general readers as well as for those who 
specifically want to learn more about Prolog. | did not 
notice any misprints or errors in the body of the book. 
On checking a fair sample of the solutions to problems, 
| noticed only one minor error (the solution to problem 

12 on page 45). but this would not mislead you. 


Ramachandran Bharath is a professor in the Department of Manage- 
ment, Marketing, and Computer Information Systems at Northern 
Michigan University (Marquette. MI 49855). His book Introduc- 
tion to Programming in Prolog is scheduled for publication this 
year. 


MICRO-PROLOG: PROGRAMMING IN LOGIC 
Reviewed by Margaret M. Sklar 


р rolog is a relatively new language, both chronolog- 
ically and conceptually, К. L. Clark and Ғ С. McCabe, 
authors of micro-PROLOG: Programming in Logic. and B. D. 
Steele designed micro-PROLOG for microcomputers. The 
authors claim that micro-PROLOG contains all of the 
significant features of mainframe Prolog seems well 
founded. It's a very sophisticated system, allowing the user 
to perform functions as simple as presenting queries 
about an existent (user-created) database and other func- 
tions as complex as creating expert systems that can 
answer queries about the database and provide explana- 
tions as to why or why not a particular answer (or query) 
5 appropriate. 

The book micro-PROLOG is essential for people who use 
the micro-PROLOG interpreter. The reference manual ac- 
companying the micro-PROLOG 3.1 disk includes an ex- 
cellent description of the system, utility modules, and 
other considerations for programmers (including how to 
add assembly-language subroutines to Prolog programs), 
but the manual recommends that the user work through 

{continued} 
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Now you can 


buy a full power 
mainframe 
tificial 
Intelligence 
e for 
ur IBM- 
compatible 
personal 


computer 


| hrough a major breakthrough in the 
development of Artificial genes 


applications, a unique version of Prolog is 
now available for your personal computer. 
It is called MPROLOG P-500. 
MPROLOG Р-500 is an extended, 
programmer-iriendly edition of Prolog — the 
computer language selected as the basis for 
the Japanese Fifth Generation Computer 
Systems Project. 
MPROLOG has been specially designed for: 

* Software developers 

* Alinnovators 

* Expert systems researchers and 

developers 
* Corporations seeking a competitive edge 


How MPROLOG 

Pro ming Works 

Ап MPROLOG program consists of FACTS 
and RULES expressed in a natural way. The 
inference mechanism for answering questions 
or arriving at conclusions based on ЕАСТ$ 
and RULES is built into the language. This 
language allows you to write powerlul 
software faster and easier than with 
traditional algorithmic languages. 
MPROLOG extends your computer's ability 
from its current tasks of processing and 
poe eee data to reasoning tasks that are 
based on the knowledge you provide it. 


4 ...if programmed with the 
statements ‘Boston is the capital of 
Massachusetts' and ' All capitals 
are cities , the system could deduce 
that "Boston is a city’. Аз 
witnessed by the actual notation 


[or the first statement — ícapital 
of/Boston Massachusetts! — the 
language is declarative and easy 
to learn." 

— High Technology. 
December 1984 


Inquiry 182 


MPROLOG P-500 Offers 
Seven Key Features 


* Easy to learn. 

* Flexible enough to let you tailor your 
expert systems. 

* Supported by Logic Lab. a powerful. 
interactive programming development 
environment to maximize convenience 
and productivity. 

* Designed for the modular development of 

Al applications to reduce their complexity 

and to enable а programming team to 

concurrently develop applications. 

Machine independent. Any application 

written in MPROLOG on one machine can 

be transferred to or run on any other 
machine with a run-time implementation 
of MPROLOG. 

* А full-featured implementation of 
PROLOG. It contains over 200 built-in 
predicates including DEC-10 


compatibilities ео оне Аламан Corporation. Tektronin 4404 із 
ЕНТ... ин ы) шшш (аны |ы |е eee eet ee ee) ee Ші 
| Find Out More abo 
| Find Out More about MPROLOS) Р500 
| For free information, complete and mail this coupon to: Logicware Inc., Suite 3000 
5000 Birch Street The West Tower 
i Newport Beach, CA 92660 
| О Yes, Please send me more information on MPROLOG P-500. 
| Name: 
- Title: Company: 
| Address: 
Zip/ 

State/Prov.: Postal Code 
| Computer Operating System: Version $: 

Manufacturer's Make & Model: Метогу: 
! 
| 


* Built to offer performance, productivity 
and portability 

MPROLOG P-500 on your ІВМ? PC or 

compatible cm lets you take the identical. 


unaltered MPROLOG application code 
running under PC DOS and run it under: 
IBM? VM/CMS; ТЕМ? MVS/TSO; DEC 
VAX/VMS*; DEC VAX" /UNIX* ; M68000 
UNIX: and TEKTRONIX 4404 UNIFLEX 
and other Al work stations. 

For further details сай the numbers below, or 
complete and mail this coupon today. 


LOGICWARE 


Los Angeles * Toronto * Atlanta * Boston 
Calf our Micro Division at 


1-617-547-2393 ar 
1-416-665-0022 (In Canada) 


ЫМЕХ ьа reyutcted tradicmark ol etl Laborstorica AX p a ttadermark nl 
Пики Equipenenc Corp. ВМ РС 0425 MAS, МАЗЫ, TSO are registered 
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DYNAMIC RAMS STATIC RAMS 
120 п5 | $ 3.95 


| 120 ns 
62641 Р | 8K x8 
em] eem pe $ 3.15 шш 150 ns | 
120 
$ 0.75 6116P ns 
ше 5 065 150 пз 
$ 0.65 U"NEE 


$ 355 | 


E.PROMS $ 3.25 | 
27256 32K x8 | 250ns| $ 8.00 - 
16Kx8 | 250ns| $ 3.95 SE 
27064 | BKxB  200ns dia 7.75 | 765A s 375] 
| ВОВБА | 5 395 |8748 | S 9.00 | 
2704 | 8Kx8 за. 


$ 8.75  |B749HD $12.00 
$16.75 


8251А 5 = 50 doces тізе & 


© SPECIAL ITEMS 
8087-2 


2732A 4K х8 


E FE 


$105.00 


ЖЕ 80287-3 $195.00 


PRINTERS AND БЕСІНЕН 


roduct with one year warrantee. 


*Made іп Japan, high qualh 
SX-100cps PRINTER 
$Х-130 cps PRINTER (IBM Compatible} 1 
SFK-201B8 | KEYBOARD (IBM Compatible:Capacity Туре) $119.00 


І.С.ЕХРНЕ55 
15358 Valley Boulevard, City of Industry, СА 91746 
Phone: 818-369-2688 (Mon-Fri * 8-5) 
ORDER TOLL FREE 


800-892-8889 - 800-882-8181 


FT FROM CALIFO CALIFORNIA RESEDENTS ONLY 


$189.00 


к. current prices & volume dicos Prices se вес 10 change 
TERMS prem mde $16 00. euni randenia must add 6,5%; 35103 fax 
Shipping А Handting. UPS Ground $2.00. UPS Ai £5 00 (undi T 1G) 


ALL MERCHANDISE IS 100% GUARANTEED. 


Fromthe leaders in logic... 


ed Save Cigar quel 


TET nd ^s à 
telle Hn e» мкм! 
iex ent 


Unbeatable Tools for Artificial Intelligence 
and Expert Systems 


NEW LPA micro-PROLOG Professional for the IBM PC & AT. 
Fully integrated with tha MS DOS 2 environment and using all tha 
memory available. It has it's own window handling primitives and 


Wordstar-like screen editor. Launch Price - US $395.00 


NEW | РА MacPROLOG for the Apple 512k Macintosh, It is an 
incremental compiler system completely integrated with the 


Midcintosh environment. Launch Price - US $450.00 


A seminar led by Professor Robert Kowalski is planned for 
December 1985. Please enquire for full details. 


For Молто contact— 
МОЯТН AMERICA 


PB ета“ 


Yat 209 03) 877 1 7088 


ers nib PEUT 
"nea tara Den BY ca 
Victonal Patnolic Вито. 


MI London Sw 18 35X, England 
1-874 0350 
Dealer enquiries welcome. 
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BOOK REVIEWS 


Clark and McCabe's book tó learn the language. 
The book claims to be а “self-instruction tutorial on logic 


| programming using micro-PROLOG (version 3.1 or later) 


for someone unfamiliar with Prolog logic programming: 
The overall style and method of presentation are con- 
ducive to learning on your own, but the authors assume 
a certain degree of sophistication on the part of the reader. 
This book is indeed suitable for a reader unfamiliar with 
Prolog, but it is doubtful that a reader with little program- 
ming, mathematics. or linguistics background could easily 
follow much beyond the basic concepts presented in part 
|. Nonetheless. it is a fast-paced introduction to what com- 
puting can and should be like. 

"Basic Concepts" introduces the foundations of Prolog: 
setting up a database of facts, formulating queries in the 
database. formulating rules (or conditional facts), arith- 
metic, and the key concepts of recursion and lists. Prolog 
is based on the concept of relations. A relation, mathe- 
matically speaking, is a set of “tuples” the individual 
elements of which come from different domains but are 
connected via some property. 

The reader is led stepwise through key concepts by ex- 
amples and exercises. The authors develop a "family" 
database with the relations father-of, mother-of, male, and 
female. They then discuss retrieving information from the 
database. Arithmetic operations (SUM, TIMES, LESS, and 
INT) are also considered relations by micro-PROLOG. 
Rules can be derived from relations to build still other rela- 
tions. For example. parent-of can be derived from the rela- 
tions father-of and mother-of, grandparent-of from parent- 
of, difference from SUM, etc. Clark and McCabe present 
these concepts thoroughly. They offer numerous examples 
and exercises to help solidify the learning process. Exer- 
cise sets are related to the text material, but each set of 
exercises leads the reader to discover more than just what 
was presented in the text. A reader seriously interested 
in mastering micro-PROLOG should work through all of 
the exercises in the book. 


LISTS 

The concept of list processing, which is central in artificial- 
intelligence research, is the main topic of “Logic Program- 
ming Using micro-PROLOG” in the second part. An interac- 
tive approach, where the user can input data to the pro- 
gram, is discussed along with functions, sorts, and more 
complex forms of conditions. The authors also discuss 
concatenation of lists and parsing. 

The material just mentioned covers Prolog for the casual 
reader: the rest of part II is for the reader with some 
degree of sophistication. This is where the thrill of Prolog 
begins. Metaconditions, metaprograms, tail-recursive defi- 
nitions, and user-created modules let you experience the 
full power of Prolog and, indeed, add to the built-in power 
of the micro-PROLOG supervisor. Again. the concepts are 
presented via numerous examples and exercises, but now 
they are of a more theoretical nature. 

(continued) 


The C for Microcom 


PC-DOS/MS-DOS, CP/M-86, Macintosh, Amiga, Apple II, CP/M-80, Radio Shack, 
Commodore, XENEX, ROM, and Cross Development systems 


Тат" " 
cru 


Manx Aztec C86 

"4 compüer that has many strengths... quite valuable 
for serious work" 

Computer Language review, February 1985 

Great Code: Manx Aztec C86 generates fast execuling 
compact code. The benchmark results below are from a 
study conducted by Manx. The Ohrystone benchmark 
(CACM 10/84 27:10 р1018) measures performance for a 
systems software instruction mix. The results are with- 
out register variables. With register variables, Manx, 
Microsoft, and Mark Williams run proportionately faster, 
Lattice and Computer Innovations show no improve- 
ment, 


Dhrystone Benchmark 
Manx Aztec СЯБ 3.3 


Microsoft C 3.0 
Optimized C86 2.20) 
Mark Williams 2.0 
Lattice 2.14 


Great Features: Manx Aztec C86 is bundled with a powerful 
array of well documented productivity tools, library routines 


and features. 
Optimized C compiler Symbolic Debugger 

А586 Macro Assembler LN88 Overlay Linker 
0186/80286 Support Librarian 

8087/80287 Sensing Lib Ртойет 

Extensive UNIX Library DOS, Screen, & Graphics Lib 
Large Memory Model [nte] Object Option 

2 (vi) Source Editor < СР/М-86 Library < 

ROM Support Package < — INTEL HEX Utility < 

Library Source Code « Mixed memory models -c 
MAKE, DIFF, and GREP < Source Debugger < 

One year of updates < СРУМ-86 Library < 

Manx offers two commercial development systems, 
Aztec С86-с and Aztec C86-d. [tems marked < are 
special features of the Aztec С86-с system. 

Aztec C86-c Commercial System $499 
Aztec C86-d Developer's System 5299 
Aztec C86-p Personal System $199 
Aztec C86-a Apprentice System $49 
All systems are upgradable by paying the difference 
In price plus 510. 

Third Party Software: There are a number of high qual- 
ity support packages for Manx Aztec C86 for screen 
management, graphics, database management, and saft- 
ware development. 

C-tree $395 Greenleaf $185 
PHACT $250 PC-lint $98 

HALO $250 Amber Windows $59 
PRE-C $395 Windows for C $195 
C-terp $300 FirsTime $295 
WindScreen $149 C Util Lib $185 
SunScreen $99 Plink-86 5395 
PANEL $295 

ШИТ у INA 


Manx Aztec C68k 


"Library handling is tery flexible — docunventation és 
excellent ... the shell a pleasure ін work in... blaws 
away the competition für pure а гінгі” quss! Lun ex- 
cellent effort." 


Computer Language review, April 1985 

Aztec СӨЯК is the most widely used commercial С cam- 
piler for the Macintosh. Its quality, performance, and 
completeness place Manx Aztec C68k in а position be- 
yond comparison, It is available in several upgradable 


versions. 


Optimized C Creates Clickable Applications 
Macro Assembler Mouse Enhanced SHELL 
Overlay Linker Easy Access to Mac Toolbox 
Resource Compiler UNIX Library Functions 
Debuggers Termina! Emulator (Source) 
Librarian Clear Detailed Documentation 
Source Editor C-Stuff Library 

MacRam Disk -c UniTools (vi,make.diff grep) -с 
Library Source c One Year of Updates -c 


[tems marked -c are available only іп the Manx Aztec 
С86-с system. Other features are in bath the Aztec CB6-d 
and Aztec С86-с systems. 


Aztec C68k-c Commercial System $499 

Aztec C68d-d Developer's System $299 

Aztec C68k-p Personal System $199 

C-tree database (source) $399 

AMIGA, CP/M-68k, 68k UNIX call 
М ‚ Ce | 

Manx А ес C65 

"The AZTEC С system ің one uf the finest soffre 

packuges ! have seen" 

NIBBLE review July 1984 


А vast amount of business, consumer, and educational 
software is implemented in Manx Aztec C65. The quality 
and comprehensiveness of this system is competitive 
with 16 bil C systems. The system Includes a full optim- 
ized C compiler, 6502 assembler, linkage editur, UNIX 
library screen and graphics libraries, shell, and much 
more. The Apple || version runs under DOS 3.3, and 
ProDOS, Cross versions are available. 

The Aztec C65-c/128 Commodore system runs under 
the C128 CP/M environment and generates programs for 
the C64, CI28, and CP/M environments. Call for prices 
and availability of Apprentice, Personal and Developer 
versions for the Commodore 64 and 128 machines. 


Aztec C65-c ProDOS & DOS 3.3 $399 


Aztec C65-d Apple DOS 3.3 5199 
Aztec C65-p Apple Personal system $99 
Aztec C65-a for learning C $49 


Aztec C65-c/128 C64, C128, СРМ $399 


Distribution of Manx Artec с 


In the USA, Manx Software Systems is the sole and ех: 
clusive distributor of Aztec C. Any telephone or mail 


order sales other than through Manx are unauthorized. 


"^ ng vil 


Cross геагр programs are edited, compiled, and 
linked on one machine (the HOST) and transferred to an- 
other machine (the TARGET) for execution. This meth- 
od is useful where the target machine is shower or more 
limited than the HOST, Manx cross compilers are used 
heavily in consumer software development (games), 
scientific, industrial, research, and educational 
environments 


HOSTS: VAX UNIX ($3000), PDP-1] UNIX (52000), MS- 
DOS ($750), СРМ ($750, MACINTOSH (5750), 
CP/M-68k ($750), XENIX ($750). 


TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k, 
СРІМ-80, TRS-80 3 & 4, Apple II, Commodore CH, 
8086/B0xB5 ROM, 68ххх ROM, 8080/8085/280 ROM, 
65xx ROM. 

The first TARGET is included in the price the HOST 
system, Additional TARGETS are $300 to $500 (non 
VAX) or $1000 (VAX). 

Call Manx for information on cross development to the 
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and 
others. 


Manx Aztec CII 

"Гуе had a lot of experience with different C compilers, 
hul the Aztec СВО Compiler and Professional Develop- 
ment System ts the best lve seen” 80- Micro, December, 
1984, John B. Harrell 11 


Aztec C П-< (CP/M & ROM) $349 
Aztec C 1-4 (CP/M) $199 
C-tree database (source) $399 
Aztec С80-с (TRS-80 3 & 4) $299 
Aztec C80-d (TRS-80 3 & 4) $199 
How To Become an Aztec C User 


To become an Aztec C user call 1-800-221-0440 or call 
1-800-832-9273 (BOO-TEC WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be telexed to 
4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, №) 07701. 


How To Get More Information 


To get more information on Manx Aztec C and related 
products, call 1-800-221-0440, or 201-530-7997, or write 
to Manx Software Systems, 


30 Day Guarantee 

Any Manx Aztec С< or Manx Aztec C-d develop- 
ment system can be returned within 30 days for a refund 
if it fails to meet your needs. The only restrictions are 
that the original purchase must be directly from Manz, 
shipped within the USA, and the package must be in re- 
salable condition. Returned items must be received by 
Manx within 30 days. А small restocking fee may be rt- 
quired. 
Discounts 

There are special discounts available to professors, 
students, and consultants. A discount і also available on 
a “trade in" basis for users of Lattice С, С1-С86, Mark 
Williams C, Wizard C, Digital Research C, and Microsoft 
С. Call for information. 


To order or for information call: 
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ORDERS ONLY 1-800-241-6149 | Я 0 i 


Locally or across the nation, 
you're only a phone call away 
from the best advice, informa- 
tion, sales and service for all 
your computer needs. 

At Micro Mart. A name you 
can trust. 

We're proud to offer the 
widest range of computer 
products anywhere. At very 
competitive prices. With inno- 
vative financing options like 
the Micro Mart Blue Chip 
Credit Card. 

When we say a product is 
available today, we mean today. 
Our Micro-to-Mainframe inven- 
tory system keeps our products 
current. And our customers 
satisfied. We deliver quickly 
because we're geared to ship 
hundreds of products daily to 
customers all over the world. 

But we don't stop there. 

Micro Mart offers a compre- 
hensive range of Technical 
Support and Customer Service 
after-the-sale. We're on-site 
with hundreds of service loca- 
tions nationwide. And our 
National Service Center is 
one of the fastest depot 
services in the USA. 

Call Micro Mart today. You'll 
meet people who back up 
price, availability and service 
with performance. You can 
count on it. 


COMPUTERS 
AT&T Color and Mono Systems 


in stock Start at $2195 
COMPUTER SPECIAL OF 
THE MONTH Call for details! | 
NETWORKING/ 
PROTOCOL 
CONVERSION 


SNA & BISYNC 3780, 5251. 


Mod 11 & 12, 3274, 3278 . 
PC TURBO 186 by ORCHID, 
80186 coprocessor board $599 
IRMA Complete line From $829 
PRINTERS & 
PLOTTERS 


We have thousands in stock. 


PRINTER SPECIAL OF THE 
MONTH Call for details! — — . 
HOUSTON INSTRUMENTS 
Plotters and Digitizers in stock . 

DOT MATRIX 
EPSON АХВОЛОО, FX80 
Plus/100 Plus 


EPSON LX80/100, LO1500. 


EPSON JX80 Color printer. 

COMREX 420, Epson 

compatible, 400cps__ $1695 

OKIDATA 192 & 193, ML84, 

Pacemark 2410 

OKIDATA Color printers, 

complete line 

TOSHIBA P-351 & 1340____ 

—— New Low Prices! 

TEXAS INSTRUMENTS 855. . 

From $729 
LETTER QUALITY 

NEC Spinwriters 2050, 3550, 

8850 New Low Prices! 

COMREX CR II E, CR III & CR 

| - Start at $369 


We carry a full range of form 
handling options. 


FLOPPY DISK DRIVES 


TANDON TM 100-2, DD/DS, 


ЭОҚ — TBD 
1/2 HEIGHT Disk Drives from 
Shugart, Mitsubishi & TEAC. 
PC, XT & AT Compatible__$115 
SPECIAL! Two 1/2 Height 
Drives, "Y" cables & 
brackets. 

HARD DISCS 


Micro Mart carries many of the 
major brands. If you don't see 
it—ask for it. 

PEACHTREE TECHNOL- 
OGIES P-10, 20, 30 & 50, int. & 
ext. for your PC, XT, AT, AT&T, 
COMPAQ & others From $695 
PEACHTREE TECHNOL- 
OGIES New 1/2 э ay Таре 
and Winchester back-up эш 


SYSGEN 10 & 20 Meg. 
wistreamer tape 


$219 


New Models—Call! 


SYSGEN Image & Quickfile, 
Streamer tape for ХТАТ  — 
New Price! 
BERNOULLI TECHNOLOGY 
Hard Disc Subsystems _ $2595 
CHIPS 


We guarantee the lowest prices 


in chips. Call us! 
INTEL 8087, 80267, high speed 
$125 


Сорос [a 
64K—256K RAMCHIPS 

— — — — — Call for Market Price. 
128K Piggy-back chips for your 


AT Call for Market Price. 


41-8149. 
ERS YO 


MULTIFUNCTION 
BOARDS 


We have a complete line of 
Multifunction Boards compatible 
with the Portable, XT/AT & Jr. 
THE BOARD SPECIAL OF THE 
MONTH Call for details! 
SIX РАК 64-384K, multifunc.. ___ 
MPit RAMboards for PC's & 
compatibles —— 
/О MINNIE I/O shortboard for 
Portable «А 2. 
ADVANTAGE 128K-3Mb, expan- 
sion for AT —  _ __ 
QUADRAM QUADBOARD, 
64-384K, multifunc. — . $249 
TECMAR CAPTAIN, 0-384K, 
multifunc. 1 1 1 $185 
TALLTREE J-RAM Ul. 
— Cs New Low Price! 
STB RIO GRANDE & GRANDE 
BYTE, 128K AT expansion. 
From $259 


GRAPHIC CARDS 


PREVIEW Mono Graphics/ 
Hercules look-alike Са! 
HERCULES Mono & Color 
Graphics cards 

bus New Low Prices! 
TECMAR Graphics Master, HiRes 
Color & Mono supports Lotus. . 


_ м 
QUADRAM Quadcolor І & 11 color 


ONE mm 
PARADISE Multi-display or 
modular graphics cards 


——— From $199 
STB Chauffeur & Colorific — — 
188 & $289 
SIGMA Color 400 for PGS 
SR-12 


New Low Pricel 


SOFTWARE 


SOFTWARE SPECIAL OF 


THE MONTH. Call for details! 

ACCOUNTING 
SORCIM/IUS Complete line 
including Windows 


From $289/each 


SPREADSHEETS & 
INTEGRATED PACKAGES 
Call for unadvertised spread- 
sheet packages. 
MICROSOFT MultiPlan, 
w/templatas 


SORCIM SuperCalc 3, vers. 


20 .  .. New Low Pricel 
ENHANCEMENTS & 
UTILITIES 
FOX & GELLER Complete line 
for dBase II/III, Rbase 4000... 
NORTON Utilities 30 $69 
ROSESOFT ProKey 30 589 
CENTRAL POINT SOFTWARE 
Copyll PC 635 
SOFTSTYLE Set FX + and 
Printworks, printer contro! — 
SIDEWAYS Inverts printout — 
BORLAND SideKick and 
ЗурегКеу __ From $35 
LIVING VIDEO TEXT Think 
CON 1 V 


Tank 
COMPILERS & 

LANGUAGE TOOLS 
LATTICE C-Compilers — $299 
MICROSOFT Complete line. - 
BORLAND Turbo Pascal, Turbo 
Toolbox & more From $35/each 

GRAPHICS & CAD 
Micro Mart carries many of the 
major CAD packages. Call if 
you don't see it listed. 


Z-SOFT PC Paintbrush, mouse 
raphics — . .— à $75 
ECISION RESOURCES 

ChartMaster Lalest version $239 

MICROPRO ChartStar 

MICROSOFT Chart 

COMMUNICATIONS 

MICROSTUF Crosstalk XVI. 

Latest version $99 

HAYES Smartcom il 


WORD PROCESSORS 


MULTIMATE wispelling 
checker & tutorial 


New Low Price! 


SAMNA+ 0 
MICROSOFT Word. New 


version  _ _ 0. 
LIFETREE Volkswriter Deluxe_ 


$169 


SSI WordPerfect, version 4,.0__ 
$269 


MICROPRO WordStar Profes- 
sional series _New Low Price! 
OFFICE & PROJECT 
PLANNING 

Teinar tai Total Project 


anaga 5299 
SOR IMAUS Super Project 
MICROSOFT Project____ $175 

DATA BASE MANAGERS 
Call for unadvertised Data 


THE COMPUTER 1 
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$169 


Base Managers. 

MICRORIM 4000 or 5000, 
Report Writer & Clout . 
— — New Low Price! 
WARNER SOFTWARE The 
Desk Organizer. — ^ $145 
MICROSTUF Infoscope $149 
MODEMS 


HAYES Smartmodem 300, 1200, 


1200B & 2400. We have the 
best stock in the USA . Call! 
VEN-TEL 1200 Baud Half Card 
wiCrosstalk 7 3 $419 
POPCOM Int. & ext. w'voice 

& аа 
AST Reach Modems 


_Special Introductory Price! 


MISCELLANEOUS 


DYSAN Diskettes at the lowest 


price inthe ОА Call! 
MOUSE SYSTEMS PC Mouse, 
optical w/software — $139 
MICROSOFT Mouse, bus or 
serial mechanical — —"— &— 
KEYTRONICS 5151 & 5152 


keyboards. — From $149 
KENSINGTON MICROWARE 
MasterPiece 99 


CURTIS Accessories, Pedestals, 
cables, ес. — —ć 


= 3 
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INFORMATION 1-404-449-8089 


HAYES Mach ІІ & Mach Ill 


Joysticks — 1 11 $$39/$45 
QUADRAM Microfazer print 
buffer 8-128K  — — From $129 


TRIPPELITE ISOBAR surge 
priae 4 & 8 plug From $49 
OLAROID Palette 91345 
PTI Back-up power supplies. . 
— —— New Low Prices! 
MONITORS AND CRT'S 


PGS Max12 (E), amber & mono 
ew Low Prices! 
PGS HX-2 & SR-12, color 
АСВ’ New Low Prices! 
QUADRAM Quadchrome, 690 
dot HGB...  %429 
AMDEK Color 300, 500, 600, 
700, 710, 725 
АМОЕК SODA/3Q0G/310A. —— 
— —— ———$8129/$119/$165 


©1985 Micro Mart, inc. 


Technology Corporate Campus 
3159 Campus Drive 
Norcross, Georgia 30071 
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| New 64K SBC | 


Only 


5375 

A 

4”х 6” 

° Requires no Я, Includes 
Video Controller and CP/M” 2.2 

• Runs any size floppy drive 

e Substantial OEM Discounts Available 


| Other models include Hard Disk 
Controller, CP/M” 3.0, 128K or 256K RAM, 
Time of Day Clock, EPROM, Peripheral | 
Expansion & RGB Color Video Display 
64K SBC includes: 
• 6 MHz 2808$ 
* Video Controller 
* 2 Serial Ports 
• 4Parallel Ports 


* ПО Expansion | 
* Source Code and 
Drivers included 

г CPIM®2.2 


CHM п а regirteced kademark of Digital Retearch (nc 
2808 h a registered hademork of Ziloginc. 


Megatel Computer Technologies 
Head Office and Technical Suppor Center 
150 Turbine Drive, Weslon, Ontario MOL 252 
Telephone: (414) 745-7244 Telex: 065-27453 МЕСАТЕ TOR, 
US. Sales and Service Office 
2341 South Anthony, Ғоп Wayne ІМ 46805 
Telephone: (219) 745-0310 


IBM COPY 
PROTECTION 


MultiGuard provides maximum protection for your PC soft- 
ware at a reasonable price. Ten disks or thousands—formatted 
or fully duplicated. Cali today for complete information. 


DISK 
COPYING 


Whether you need 50 disks or thousands, we have years 
of experience in creating the highest quality copies. Reasonable 
prices—fast turnaround. Call today for our free booklet on 
software duplication and packaging. 


Call ALF first 
1-800-321-4668 
in Colorado (303) 234-0871 


ALF Products • Denver, CO 
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Part Ш is short (26 pages) and technical, showing mainly 
how to translate the SIMPLE sentence syntax (SIMPLE is 
a special syntax of micro-PROLOG that allows for a more 
English-like expression of sentences) used throughout the 
book into standard Prolog syntax. Little is new here aside 
from terminology and notation. А few features of micro- 
PROLOG that need standard syntax are included. This 
standard syntax. incidentally, is more like other versions 
of microcomputer Prolog, such as PROLOG-86. Someone 
familiar with SIMPLE Prolog would be able to use other 
versions of Prolog after mastering the concepts in this 
section. 

The last part, "Applications of micro-PROLOG,' is com- 
posed of four chapters written by guest authors to illus- 
trate applications of micro-PROLOG. One chapter, by 
Е Kriwaczek, demonstrates an application of graph search- 
ing for project management. Kriwaczek develops a critical- 
path analysis program with explanations as to how Pro- 
log is especially suited for this type of analysis. 

The next chapter, entitled "micro-PROLOG of Expert Sys- 
tems,” was written by Р. Hammond. It scans the develop- 
ment of a minicomputer expert system based on the 
medical system MYCIN, with particular emphasis on how 
Prolog lends itself to this type of system. The most inter- 
esting concept in this chapter is found in the explanations 
of how the system, if asked to explain its conclusions. can 
trace its own logic and provide the how and why of a par- 
ticular conclusion. 

"The Logic of Two-Person Games" by M. H. Van Emden 
and K. L. Clark is just good pure fun for anyone with a 
bias toward game theory. The authors provide an analysis 
Of game trees and min-max principle, using Prolog rela- 
tions (user-defined) such as good-move-for-white and 
value-of-white-to-move to develop winning strategy. Their 
discussion of chess-playing programs is very informative. 

in the final chapter, "micro-PROLOG for Problem Solv- 
ing.’ R. А. Kowalski and M. J. Sergot tackle all-purpose 
problem solving. Alternative search strategies and loop- 
detection techniques are incorporated as well. The only 
disappointment in this chapter was that it ended. 


REQUIRED READING 
This book should be considered required reading for any- 
one interested in artificial intelligence, computer science, 
programming, or applied mathematics. Though learning 
the Prolog language is the main emphasis of the book, 
it is not really simplified. 

In addition to examples and exercises mentioned earlier, 
"system notes" scattered throughout the text explain non- 
logic programming activities (such as starting up. inter- 


| rupting a program run, executing a trace, and so on) that 


are not part of syntax but are certainly necessary if you 
are following along on a computer. Without a computer, 
you can still get a feel for programming in Prolog. The four 
applications chapters are excellently written and can help 
provide a feel for the full impact of this type of program- 

(continued) 
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high marks for its overall design, mnemonic command set 
and intelligent use of function keys: 

— ComputerWorld 


“Гуе become addicted to some of the features such as undo, 
windows, and automatic reformatting” 
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“Switch boxes are sold by many 
— but by far the two best 
al 
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Switch. ww it before the manu- 


2 9 

facturer comes to his senses! 

Joe Campbell, The £5-232 Satution 

Sybex Computer Books À 
Now you can have nefiabde and affordable ҮЙ porc expansion. Don't kecp plugging 
and unplugging cables, You can casily switch ЖР your computer to your high-speed printer, 
RS-232 peripheral device. MFf's range of 
your needs at а price you can afford. 
these prices, E others at 


they асп 


Transfer Switches includes one to fit 
Loak at Шые chofees; then look at 
any price! Then ask them foc 
show you, call МЕЈ... 

When you need to ewitch between two peripheral. „or you nerd to have two 
computcre shariag the same peripheral.. Model 1240/379.95 
Never unplug л cabir айайт Now, with the push of a button you can go from dot matrix to letter. 
quality printing, or go from your printer 
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ther reviews. When 
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to your modem. МЕ] Model 1240 
Transfer Switch features a built-in 
uansmit/rccehe switch allowing you 
two-way information Now. LEDs moni- 
lor important oa lines while a bullt-in , 


IM et ge modem. All this for — 

just $79.95.No wonder its MFJ's No. 1 seller! 

When you need 1-¢0-4 computers to share one peripheral or 1-to-4 periphernis 
to share a common computer... Model 1243/$119.95 
The perfect office Transfer Switch. Don't buy multipie printers 
or modems. Just buy МЕ’; Model 1243. Then you can connect 
one or ай your computers to 2 single 


Ее. 
Se edt 1) 


zm primer оғ modem. Or let your one 
= computer share up to four peri- 
pherals. Think of the money you'll 
save. LEDs monitor cs bs кала Жай татқа built-in surge 
protecior guards them. Two-way communication ік allowed with 
no complicated softuxime to learn: just рр a butten’ 

Seven additional models to choose from. Each unit's casing 
is constructed from high-quality aluminum Printed сисий boards 
| assure maximum reliability by eliminating crosstalk, linc interference and any need for — 

АШ МЕ] sustches bave LEDs to monitor data nes and MOV surge protectors. Enhance the 
investment you've already made in your computer by choosing from the finest i linc of Transfer 
Switches on the market, including МЕ/У ТАМ & Centronics Parallel Sudiches. 


You've got a lot of money tied up In your computer. Don't blow it! 


Your valuable computer and peripheral equipment can bc damaged by electrical surges 
much smaller than you're been fed to Бейне. Far more likely to happen Is having your impor. 
tant data wiped сан. These disasters, and others, can be prevented with MEY's Power Centers. 
Relay latches power off during power dropouts (Model L108). Afulti-filters wolate equipment, 
eliminate interaction, nolse and hash. АЮ suppress spikes and surges MEFs Power 
Centers also have 3 isolated, switched socketpairs, with al Кая one unswilched socket {so 
you can add а clock, сос), lighted power sevitch, fast-acting fuse, 3-wire, Gfoot cords; 15A, 
125V, and 1875 vans. Akhough each model is attractively 


Watch out for fancy names that cust twice 
as much, last half as long, and have 
, Паго features of МЕУа Power 
Centers 


Model 1107 B sockets, 

2 unswitched; 679.95 
Model 1196 7 sockets, 1 unswitched; 
with dropout relay; 899.95 

Model 1109 is like 1167 but intelligent (switch 
; оп the device «наз plugged into the control socket 
and every thing cise comes on). $129.95 

There arc other RS-232 Switches, Power Centers, and Computer Peripheral Pro- 
ducts zailatic from МЕ). Call and talk with us about al your computing necis, ard «dcn 
you do, ask for ош latest catalog. Both the call and the catalog are free. 


1-800-647-1800 


For technical / repair information, or in Mississippi, or outside the Continental United States, 
Please: telephone ... 


1-(601)323-5§869 x: 53-4590 MFJSTKV 
All МЕ] products come with a double guarantee we think is unmatched. Order from МЕ) 
and try any product for 30 days. Ш и doeso'l satisfy your neca, jat return it for a fud! refund, 
less shipping Ш you keep И you can be assured af continued service with our Orte diver 
Unconditfornal Guarantee 
Call toll-free: 1-900-647-1800 and charge the products you need to your VISA or Master- 


Card, or send a check or money order, plus 35.00 shipping, and our shipping depantimery will 


prompily have your computer peripheral on its way to you. 
МЕ] Enterprises Inc. 
АЈ 921 Louisville Road 
Starkville, MS 39759 
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ming. While perhaps not a book for self-teaching, micro- 
PROLOG is a standard model for textbooks on pro- 
gramming. 


Margaret M. Sklar is an instructor in computer information systems 
at Northern Michigan University (Marquette, М! 49855). Her 
specialty is computer languages. 


A SOFTWARE LAW PRIMER 
Reviewed by Mark J. Welch 


any programmers know that a variety of legal ques- 

tions need to be addressed before they can sell a 
program. Foremost is protection of the software itself since 
the programmer's goal is usually profit. Other issues, in- 
cluding potential liability to customers, obligations to 
previous employers, and contract law are less apparent 
but require consideration. 

A Software Law Primer packs much useful information into 
a short, readable volume. І expected to find the usual 
analysis of methods of protecting software from being 
copied: copyrights, patents, trademarks, trade secrets, and 
licenses, Frederic W. Neitzke addresses each of these in 
brief detail and also deals with contracts, torts, and poten- 
tial problems between employees and employers. 

As explained in legal books and articles, protection for 
software is a fuzzy issue because laws covering patents, 
trademarks, copyrights, and trade secrets can all poten- 
tially protect software but not all at the same time. Neitzke 
suggests that while patents provide the strongest protec- 
tion if upheld, they are too costly and uncertain for most 
programs. He explains how copyright, trade-secret, and 
trademark laws may be applied. Another chapter covers 
what must be done to be certain that specific protection 
will apply. The problems of contract and tort law, each 
of which could create unexpected liabilities for a company 
selling software, are also addressed. 

In an industry with such a high turnover rate. employee/ 
employer concerns need clarification. Neitzke identifies 
problems that could arise when an employee leaves a 
company, including concerns over trade secrets, owner- 
ship of general programming methods and tools. and the 
legality of some contract restrictions. 

Throughout the book, Neitzke summarizes relevant 
cases and cautions that because the laws pertaining to 
software are still evolving, unexpected twists could occur. 
He suggests that a programmer consult a lawyer before 
considering selling software. 

The only problem with this book is that only weeks need 
pass before it is out of date. The Betamax case (Sony v 
Universal City Studios), which could have an effect on soft- 
ware publishing. was reversed by the Supreme Court short- 
ly after this book was published. Despite the changes in 
software law, Neitzkes book provides an excellent sum- 
mary of the issues confronting software entrepreneurs. 

(continued) 


*Only with WordStar 2000 can correction be dane while in editing mode; other programs cited require exiting the program. For a complete comparison chart, write: MicroPro, 
M 2000, 33 San Pablo Ave., San Rafael, СА 94903, Specifications are for the latest released versions of all products effective April 1985. MultiMate і a trademark of 
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TOTALCONTROL 
with LMI FORTH" 


For Programming Professionals: 


an expanding family of 
compatible, high-performance, 
Forth-83 Standard compilers 
for microcomputers 


For Development: 


Interactive Forth-83 Interpreter/Compilers 

* 16-bit and 32-bit implementations 

ә Full screen editor and assembler 

e Uses standard operating system files 

е 400 page manual written in plain English 

е Options include software floating point, arithmetic 
coprocessor support, symbolic debugger, native code 
compilers, and graphics support 


For Applications: Forth-83 Metacompiler 

® Unique table-driven multi-pass Forth compiler 

е Compiles compact ROMable or disk-based applications 

е Excellent error handling 

e Produces headerless code, compiles from intermediate 
states, and performs conditional compilation 

e Cross-compiles to 8080, 2-60, 8086, 68000, and 6502 

е No license fee or royaity for compiled applications 


Support Services for registered users: 
е Technical Assistance Hotline 

е Periodic newsletters and low-cost updates 
е Bulletin Board System 


Сай or write for detailed product Information 
and prices. Consulting and Educational! Services 


available by special arrangement. 
Post Office Box 10430, Marina del Rey, CA 90295 


Ш/ Phone credit card orders to: (213) 306-7412 


Overseas Olstributors. 

Germany: Forth-Systeme Angelika Fiesch, D-7820 Titisee-Neustadt 
UK: System Science Lid., London EC1A 9JX 

France: Micro-Sigma S.A.R.L., 75008 Paris 

Japan: Southern Pacific Lid., Yokohama 220 

Australia: Wave-onic Associates, 6107 Wilson, W.A. 


E Laboratory Microsysiems incorporated 
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Anyone hoping to make money from software should read 
А Software Law Primer. 


Mark J. Welch is a staff writer for BYTE. He can be contacted at 
425 Battery St.. San Francisco, СА 94111. 


EXTRATERRESTRIALS—SCIENCE AND ALIEN 
INTELLIGENCE 
Reviewed by Jack D. Kirwan 


collection of 16 essays written by "some of the most 

distinguished philosophers and scientists of our gen- 
eration.’ Extraterrestrials—Science and Alien intelligence is a stun- 
ning summation of scholarly arguments, pro and con, on 
the question of other intelligences in the universe. Given 
that none of the contributors has ever seen an extrater- 
restrial, much of the book is based on speculation and 
extrapolation. The essays range from logical and ingenious 
exercises in reasoning to rather subjective anthropomor- 
phism. 

The academic contributors to Extraterrestrials include 
philosophers, biologists, mathematicians, and physicists. 
Personalities range from the relatively unknown to Carl 
Sagan and Marvin Minsky. The book is divided into five 
categories that cover “Existence and Nature of Extrater- 
restrial Intelligence" “Extraterrestrial Epistemology” 
"Where Are They?" "Detectability and Decipherability:" 
and "Meaning and Consequences of Contact" The ques- 
tion of alien intelligence and existence is looked at from 
several vantage points. 

In terms of dazzling ideas per square inch, almost every 
page has something worth quoting. Some of the concepts 
function like delayed-action mines: They go off hours or 
even days later. While each contributor deserves in-depth 
discussion, space permits mentioning only a few. 


COMPUTER THEORY 

Computer theory recurs sporadically throughout the book. 
However, sections in “Extraterrestrial Epistemology” and 
“Detectability and Decipherability" specifically address 
computers and the search for aliens. A philosophy pro- 
fessor. Nicholas Rescher, and artificial-intelligence pioneer 
Marvin Minsky discuss whether we can even communicate 
with aliens (assuming there are any). Rescher thinks not. 
He argues that in adapting to an environment completely 
distinct from our own, an alien may develop science, in- 
telligence, or senses so different that communication is 
impossible. 

Minsky, on the other hand, reasons that "all intelligent 
problem solvers are subject to the same ultimate con- 
straints: limitations on space, time, and materials" To 
handle these constraints, they will perforce develop both 
arithmetic and language skills. Because arithmetic is based 
on universal truths, alien mathematics will be congruent 
to our own, Minsky says. And because life's realities are, 

(continued) 
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The future... a little sooner than you expected”™ 


The Panasonic Exec. Partner. What makes it an execu- 
tive? The 7.16 Mhz 8086-2 microprocessor for high-speed 
processing. So you can do more in less time. 

What makes it your partner? Like all ambitious achievers 
the Panasonic Exec. Partner gets along with others. Namely, 
IBM hardware and software. 

You lt also accomplish more with the new high-resolution 
plasma display. It lasts four times longer, offers clearer defini- 
lion and is easier to read than an ordinary screen. 

The Exec. Partner's built-in dual mode printer will help 
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_ ACHIEVE THE POWER | 
AND SPEED OF TOMORROW'S 
TECHNOLOGY. TODAY. 

INTRODUCING  — 
THE EXEC. PARTNER"FROM 
PANASONIC: 

you make a good impression. From silent, draft-quality mode 
to correspondence quality. 

The 256K internal mernory has built-in expandability to 
640K. So the Exec. Partner will run the most sophisticated 
data base management programs. And its expansion slot 


allows you to fulfill the needs of specific applications like 
telecommunications and Local Area Networks. 


for today's executives. The 
new Panasonic Exec. Partner. Industrial Company 


For the location of your nearest dealer, call 1-800-РІС-8086. 
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some Outstanding Features 
of the "Western PC Turbo":'" 

Ш Dual Clock Speed of 8MHz-4.77MHz Giving 
6596 Faster Operation. 

Ш Up to IMB RAM on the Mother Board. 
Optional RAM Disk Software to Address 
above 640K. 

ШІ Serial, 1 Parallel Port on the Mother Board. 

Ш Optional Clock Calendar and 1 Serial Port, 1 
Parallel Port on Floppy Disk Controller. 


E 10, 20, 40MB Internal Winchester Disk Capability. 


ВЫ FC и a registered trademark of IBM Corp 
Distributors. Dealers & СЕМ Welcome 
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А 9 
(714) 544- 4740. 544 - 4743, 544-4748 
TELEX 758731 
AnawerGack Weslern Comp 


Inquiry 337 for End-Users. 
Inquiry 338 for DEALERS ONLY. 


64 BYTE * AUGUST 1985 


BOOK REVIEWS 


in general, the same everywhere, our languages will match 
to a "degree that will enable us to communicate with 
them.” 

Interestingly, the astronomers, especially those of SETI 
(the Search for Extraterrestrial Intelligence}, are general- 
ly optimists on the subject of extraterrestrials, while evolu- 
tionary biologists tend to be pretty dubious. Ernst Mayer. 
for example. considers SETI “a deplorable waste of the 
taxpayers money. 

jill Tarter's essay "Searching for Extraterrestrials" applies 
the old analogy of searching for a needle in a haystack: 
How many haystacks are there? How long do they last? 
How should one look for a needle? {А magnet might miss 
a platinum one.) Tarter exemplifies that scientific reason- 
ing need not be dull. 

Cipher A. Deavours (one of the editors and founders 
of Cryptologia. a quarterly cryptology journal published in 
Lawrence, Kansas) has contributed a fascinating essay on 
using cryptology to solve the problem of communication 
with aliens. After all, many a top-drawer cryptographer can 
break a foreign code without knowing a word in the en- 
coded language. 

One essay that stands out is Hans Freudenthal's "Ex- 
cerpts from LINCOS: Design of a Language for Cosmic Inter- 
course" (Amsterdam: North-Holland, 1960). This excerpt 
from the out-of-print classic covers the reasoning behind 
the development of the binary language LINCOS, which 
stands for lingua cosmica. LINCOS uses >, <, +, =. and 
— as vocabulary words and variables. 


THE DEBATE 

The heart of the book is part IV, "Where Are They?" The 
title originates from Enrico Fermi's well-known query: "if 
extraterrestrials really exist, where are they?" This section 
is a veritable scientific debate. Car] Sagan and William |. 
Newman clash ideas with Frank Tipler, a University of Texas 
physicist whose unequivocal piece is entitled "Extra- 
terrestrial Beings Do Not Exist” Newman and Sagan (the 
father of SETI) call their reply "A Solipsist Approach to 
External Intelligence: 

This debate could have been the most dramatic and in- 
teresting part of the book, but it is not. There is no con- 
test. Tipler makes a very strong case for the anti-ET 
premise, while the Sagan/Newman response is disappoint- 
ing in contrast. 

Tipler's piece (originally published in 1980 in the Quarter- 
ly Journal of the Royal Astronomical Society) begins with the 
premise that "an intelligent species with the technology 
for interstellar communication would necessarily develop 
the technology for interstellar travel, and this would auto- 
matically lead to the exploration and/or colonization of 
the Galaxy in less than 300 million years.’ 

Put briefly, Tipler argues that any species with the tech- 
nology to send or receive communications would have 
made comparable advances in other fields, particularly 
rocketry. He reminds us that "it is a deficiency in com- 

(continued) 


Word Processing Editors 


FANCY FONT 
FINAL WORD 
MICROSOFT WORD 
MULTIMATE 


PFS: WRITE 
SAMNA WORD 111 
VOLKSWRITER 
DELUXE 
VOLKSWRITER 
SCIENTIFIC 
THE WORD PLUS 


WORDSTAR PRO 
XYWRITE ІІ» 


Spreadsheets/ 

Integrated Packages 
ELECTRIC DESK 
ENABLE 
FRAMEWORK 


OPEN ACCESS 
SAMNA PLUS 
SMART SYSTEM 
SPREADSHEET 
AUDITOR 
SUPERCALC 3 


SYMPHONY 
TK! SOLVER 


Languages/Utilities 
т 008 


OR FORTRAN 


NORTON UTILITIES 
TURBO PASCAL 


TERMS: 


Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash, pu 
М.О or certified check—add 53,00. Shipping and handling UPS surface—aad $3.00 
per item (UPS Blue $6.00 per item). NY State Residents—add applicable sales tax. 


555 8888 


8532 55522885 


All prices subject to change. 


Database Systems 


ALPHA DATA BASE 
MANAGER 11 
CLIPPER 
CLOUT V 2.0 
CONDOR И! 
CORNERSTONE 
DBASE 11 
DBASE 111 
INFOSTAR* 
KNOWLEDGEMAN 
PFS: FILE/PFS: 
REPORT 
POWERBASE 
QUICKCODE III 
QUICKREPORT 
R BASE 4000 


Project Management 


HARVARD PROJECT 
MANAGER 
HARVARD TOTAL 


PROJECT MANAGER 


MICROSOFT 
PROJECT 

PERTMASTER 

SCITOR PROJECT 
5000 W/GRAPHICS 


SUPERPROJECT 
TIME LINE 


Desktop Environments 


DESK ORGANIZER 
SIDEKICK 
SPOTLIGHT 


Accounting 


ВР! 

GREAT PLAINS 

IUS EASYBUSINESS 

ONE WRITE PLUS 

OPEN SYSTEMS 

PEACHTREE 

REAL WORLD 

STATE OF THE ART 

STAR ACCOUNTING 
PARTNER 

STAR contes 
PARTNER II 


Personal Finance 

DOLLARS AND 
SENSE 

HOWARD TAX 
PREPARER 85 


MultiMate 


$849 


Graphics/Statistics Display Boards 
ABSTAT $279 EVEREX GRAPHICS 
179 AUTOCAD $1475 EDGE 9 
Сай BPS BUSINESS HERCULES GRAPHICS eu 
139 HI $229 
HE E C RR" 
99 — DRDRAW 199 PARADISE MODULAR | 
Bh NT NN 
D EOM | d 
1 
{169 COMBO $359 PRINCETON SCAN 
319 MS CHART $159 DOUBLER са! 
5169 OVERHEAD SIGMA COLOR 400 $559 
m ecm’ D ner 
PFS: GRAPH “ШЫ” анат 
SIGNMASTER 179 TSENG ULTRA PAK $399 
соз STATPAK-NWA 329 TSENG ULTRA PAK-S 9 
STATPAC- 
e280 WALONICK 9 
SYSTAT 19 Networks 
ге CORVUS NET си 
Professional Development 
6259 EXPERTEASE $Call ORCHIO РС NET $Cal 
(99 MANAGEMENT ЕОСЕ $159 3c 
SALES EDGE $159 
259 THINK TANK $119 
Mass Storage/Backup 
| ЮМЕСА BERNOULLI 
129 TA I Hen ce BOX $2695 
5 тАк 003 NE MT25 TAPE BACKUP $885 
PROKEY 589 SYSGEN IMAGE 3850 
тт Ciel ti Анн SYSGEN QICFILE $Сай 
En 
279 Printers/Plotters 
is 3 с. тон 
æ Hardware DIABLO 620/830 _ 
69 EPSON FX-100+ 99 
$389 EPSON LQ-1500 
| HP 7475A PLOTTER 
$249 Displays JUKI 6100 19 
АМОЕК 310A пое МЕС РЗ COLOR $1099 
$549 PRINCETON HX-12 9 NEC P3 799 
PRINCETON @R 12, — iue NEG 3550 $1139 
UADRAM OKIDATA84P/93P $729/619 
$119 AMBERCHROME {179 РАНАЗОМ!С Сай 
"E | Cm E co 
ZENITH 124 AMBER 145 TOSHIBA P1340 
ZENITH 135 COLOR e TOSHIBA P351 $1279 


LOWEST PRICE 


GUARANTEE! €: 
We will match current iiid 
nationally advertised Library 

prices on most products. Case 


Call and compare. 


} 
О 

| кн \ | 
d n 


Smartmodem § Smartmodem 


with your order ‹ < 


i ^n & — | = 2 $ io 
| \ : In Ed gg = ж» м m 
у g -1 | 


T ал n 
С | У 


3 WS 64 


Word 
Perfect 


Input Devices 


2 


KEYTRONIC 5151 
KOALA 


MICROSOFT MOUSE 
PC MOUSE W PAINT 


-— 


Emulation Boards 


IRMAPRINT 
QUAD 3278 


E 
ЗЕ 


Modems 


AST REACH 1200 
HAYES 1200 
HAYES 12008 
HAYES 2400 
VENTEL 1200 
HALF CARD 


3 


Multifunction Boards 


AST ADVANTAGE 


осн PC TURBO $739 
СИ ТІМЕ "un 
ае е. С 
TECMAR JR CAPTAIN 
128K 


с JR WAVE (640) 
TECMAR MAESTRO 
TECMAR WAVE (64K) 


Accessories 


CUATIS SURGE 
PROTECTORS 
DATASHIELD BACKUP 
OWER 


Р 
GILTRONIX А/В SWITCH 
MICROBUFFER INLINE 


K 
MICROFAZER INLINE 


KRA 5 

64K RAM SET $25 
256K RAM SET i 79 
8087 MATH CHIP 150 

“CALL FOR SHIPPING COSTS 


stent y 


eC 


_ In New York State call (718) 438- 6057 


Softline Corporation 
P.O. Box 729, Brooklyn, N.Y. 11230 
TELEX: 421047 ATLN UI 


AUGUST 1985 » BYTE 


в 


4, 2 


sanc АР 


LOWEST PRICES ANYWHERE! ANYTIME! ANYPLACE! 
THOUSANDS OF AVAILABLE ITEMS. CALL FOR COMPLETE PRICING. 


IBM PC ЯТ IBM PC iBM PC Compatible 
$4895 Monitor/2 dr 1 1 XTAA 
(Есің Drive CAL À 51399 , 
Monitor/2 dr * 
Monkor, SER/PRR 
Monitor PR I8M PC ROMB hee Soltuere 
$ DISK 10 mag #0 msg Quantity DD 
39/599 6897659 Bm 
DAIVES SM DRIVES 
IAM SOFTWARE нес! отча Hi Aas Green... 906 
SORCIM SUPERCAR. m... a £35.00 (1015 ets ite Koki wisi £00.00 
OTUS 123 "h. CALL PRINCETON GARPHICS НХ-ІР. 469.00 
SYMPHONY T TALL э сло ........ ..... ‚ 618.00 
мав! РЛ MATAR ааа... 189.00 
ASHTON TATE Fromework 1 399.00 TAXAN ІРІ лее. - 27 І 149.00 
«ЕЛМЕН ee eee £89.00 AD RGB. ce e 439.00 
DII As Ш е Ue 200 GB) 22222222 489.00 
e А ANASA ICDT-5101 Color... . 179.00 
MICROSOFT Muftiplan o. 125.00 DT-HIO? 10" High Res RGB ,,.. 499. 
О о RES 
а B GELLER Quichcoda 2 139.00 н J AES i 
"Ad FAO вия = еа PRINTERS 
uie Accountant .. А a 
Word Perfect i £55.00 BRAOTHE£AHR-IQ ........ - CALL 
MICROPRO WordStar $49.00 HAIS . ............ 353.00 
WordStar 200 Nt g £85.00  HR-25 . 504.00 
SAMNA 879. HR-35 749.00 
ALSO HAYDEN, MONOGAAM, ВРІ, 2024 о. Жез S , 879.00 
MANY MANY MORE EPSON L HERT EE EU кү 
IBM HAADWARE FX 100% I. та CALL 
ке ср о 
AST Six Pack Plus 64K . £59.00 — ONDRTRMLIBEP ..,..... . R27.00 
. oco. 2600.00 — МИФР..... .. 24% 373.00 
HERCULES Mono Grophks 2... 56.00 МІЛ93Р 535.00 
Color Car dd Tua ns por PANASONIC 1091 . £9.00 
OACHID Turbo 186. : .. 459.00 Тоба... 575.00 
Ре Net Storter Hit — wo, САЦ. STARA [AST 50:10 . £19.00 
Blossom ok-384k 5 Function. 89.00 (a^ oh EVER = CALL 
odboard 900  NECLO5SO .............. CALL 
vadcoler lor Mkrofozeré4H . 605.00 
TE Rio loo A eee = APPLE PRODUCTS 
ERP ьһь=ьйьаазын»аз»вав в» . 
Graphis + Е 23 £45.00 ИТМО ИКЕН NER 
High Res їс NEW for Taran 44037900 APPLIEDENGAMegoAom — . . CALL 
Choffeur m I6. new $69.00 MICRO $CHAGDrivella.. .... 169.00 
TALLGAASS Ш Са Коп .. .. 179.00 
MICAOSCIENCE ов раме . 259% „00 APPLE | Compatible Опуе .... . 145.00 
MINISCAIBE ІСІМЕ Drive ..... 9.99 TEAC lle Опуе. 2. 149.00 
ІМШІН TAPE DRIVE . ASCI Il Express Professional $9.00 
FRAHHLIN TELECOM 10MB DRIVE 6 00 REMINGTON AAND MAC Dave £89.00 
AODYME 2OMBDAIVE.. ..... CALL HABA MAC drive CALL 
TANDON ТМ 100-2.. ....... 169.00 MACINTOSH Harddrive ...... CALL 
TEAC 558 11° 44.00 MACINTOSHSoftware Jazz . . С 
ІМІ МВ FLOPPY ,..... CALL BERE Maocenhoncer , .. 189.00 
MOUSE SYSTEMS Mouse 169.00 Softcard ee. EA 
ALSO — PERSYST, PRAADISE, Multi- lon 116 @ Мос... 129.00 
TECHMAA, TITAN AND OTHERS Basic (М |o... 109.00 
ASCII MESS communications) 67.00 
MODEMS THE DE SK ORG ANIZER (Мәс) 133.00 
ANCHOR Mork х... 109.00 — wAvESMochllJoustikk .. 2 39.00 
Mom ХИ „нь, #39 SYSTEMSAVERFon......... 69.00 
Volksmodem 1200 (5 ur (eni) ғ; 189.00 VIDEO? V-color? .... ... . | CALL 
HAYES 1700 ......... 375.00 V.color іс 1 wr M CALL 
ИНТ mes ice r 9.0 Mousestkh (Mac) . WI. 
VAI eus ders d .. -CAU Thienfücelerotor.. .... .. 820.00 
Micromodem / / . 119.00 iX Uttroterm ин 179.00 
PROMETHUS асын 1200 308.00 Videoterm ..._...........› 159.00 
Promodem 1200A ........,. 3129.00 APRICOAN (Lifetime LJorronty) 
Promodem MocPacHh....... ..CMLL — SooerSeriollmoger ..... .. .00 
NOVATION SmartCet w/sftwr.. 389.00  Grophics Interlace . .......--. 79.00 
80 olumo/ó6k н a р 
Dex PT UI SUPPORT THESE FING SYSTEMS, О 
Ё 
pr im Mar tar" ул "ar. IBM, COMPA, ITT, 
VGAH-Aes Amber... ..... 169.00 AND MANY 


TELEX *550757/ ANSWER BACK—COMPUTERBANK UD 


IL Orders Only 
29 800/ 332-BANC 


COMPUTERBANC 


16783 Beach Bivd., Huntington Beach, CA 92647 
714/841-6160 


Cosh prices. idicoiad. Pipe Goa MET send pokeges. Ше 


жала area eto d қ 

Ғы For ке. и 
Lobel $5 00 mrima; ой orter cutude En E S amare Colonia resident odd 6% toler tou 
dhonge uiihnu note 


2 Copyright 85 COMPUTZABANC Ға Анун. Reserred 


66 BYTE * AUGUST 1985 inquiry 79 


BOOK REVIEWS 


puter technology, not rocket technology, which prevents 
us from beginning the exploration of the Galaxy tomor- 
row" Tipler then assumes that “a species will eventually 
develop a self-replicating universal constructor with in- 
telligence comparable to our present-day technology, but 
which is comparable to the human level—such a machine 
should be developed within a century" This theoretical 
unit is known as a von Neumann machine. Tipler suggests 
that the sole problem of interstellar travei boils down to 
"transporting a von Neumann machine to another solar 
ystem:” He figures that for a technologically advanced 
culture, "the exploration of the Galaxy would cost about 
3 billion dollars, about one-tenth the cost of the Apollo 
program.” This telescoped version of Tiplers argument 
contains only some key links in a long chain of reasoning. 
| found the response to Tipler by Sagan and Newman 
(published in 1982) disappointing on several counts. For 
one thing, they figure “these implacable replicators will 
not stop until the entire Universe has been converted into 
— |047 von Neumann machines, which will then pre- 
sumably cannibalize each other.” (Tipler previously ad- 
dressed this argument.) But the weakness of Sagan and 
Newman is that they weave their own prejudices into the 
argument. For example: "It seems to us quite unlikely that 
an advanced technological civilization, undergoing con- 
tinued biological and psychological as well as scientific 
development. will persevere in such imperialist designs 
for a billion years" and “Civilizations devoted to territorial- 
ity and aggression and violent settlement of disputes do 
not long survive after the development of apocalyptic 
weapons, Long before they are able to make any coloniza- 
tion of the Milky Way, they are gone from the galactic 
stage” 

| question how Sagan and Newman know all this. Though 
Sagan and Newman make valid points, much of their arti- 
cle is anthropomorphizing. 

This is definitely not the case with Edward Regis. the 
editor of this book. His essay “SETI Debunked” examines 
a fairly common mindset, typified by those people who 
(consciously or not} favor SETI as a means of attracting 
Higher Beings who will beam down and save mankind 
from human follies. Regiss pro-human contribution is a 
highlight of the book. 

All in all, the anti-ET people argue a more compelling 
case. This is not to say that they advocate playing ostrich 
and letting the rest of the galaxy go by, but they do point 
out that the odds are against SETI's success. 

While І consider this book must reading for anyone іп- 
terested in aliens in general ог SETI in particular, Extra- 
terrestrials deserves a wide audience. This collection of 
essays, even the comparatively weaker ones. is a tribute 
to the level of terrestrial reasoning possible with such 
sparse information. ш 


Jack D. Kirwan is assistant editor of The Energy Journal, pro- 
duced by the Department of Economics at the University of Arizona 
in Tucson (85721). 
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! 15232 Adar JACI 
r VIP.» 
foi 20 апа 


рі" 
Comm ^ A 
„отп odor Е 024 


| The 1Е232СМ allows connection of standard serie! А5232 | 


printers, modern, etc. to your ViC-20 and С-84, А 4-pola 
түйсе allows the inversion of the 4 control lines. Com- 
риа installation and operation instructions included. 


* Plugs wo User Port - Prowdes Standard RS232 signal 
levels + Usen 6 signals (Transmi, Recerme, Clear to Send, 
Request to Send, Data Terminal Ready, Dala Set Ready) 


ЧЕ232СМ................539.85 


= 2 == | 


FOR CO і ЛА DD( RE С C-20 AND 
Plug-In — Talking in Minutes! 
| JES20CM. ....... A Let 


| 
ТаЧТа =. 1 
“СІ = 4 ыты 
МШШ ЫК ob Tl n 


D C-54 


TRS 


“МР! Би" DISK DRIVE | 


> Use өв & second diak drive ‹ 


" Weight: 3 7 Юз 


| MPI51S. . . . $89.95 or 2 for $159. 95 | 


| E 4: Fal М Г) Toe no 


РАЯ Ў Lk е | T" ^ш 


TRS-80 MODEL |, M 


| Esch tomes compute with нені 
bore aeg 


Gampr ищи can bu erparded bo 20 wh 
| escas ond кот 105 СЫ тео ко Each жи чәй тарагы} солдан by 
15K. менито, 


TRS-16K3 200ns (Modelill).......... $6.29 


| TRS-16K4 250ns (Model1)......... $5.48 


TRS-80 COLOR AND COLOR II 


in (nua КЛ comes emos wm B gach 41544.20 Going БА 
RAM аға босат dee conven Come TRE-BO Color 
Computers wii E ЕТ Ғата * гсш Deeds % 32K. Also corets 
185-80 Color Commuter A 15 бам Ға» OC or OS: 9 пней to vole 
Л бак LAM o0 ai соспоьлага 
| TRS-64 


f i ~ 
| AE RI 
1 


bem e arya 


Enty 


TRS-80 MODEL IV & 4P 


кері КА oars Come wt B ga. ATN- 20 [200a PAX, Oye 
босата ТИ4-40 Model Гу corrir 


зд сели 
tot 144 © МК Мәс албага Morte! £P fetes БАҚ bo 1236 


ТА5-64К2............. ПРЕ ii 
{Сатыла the Model FY іст 160 к BAN or wil expand the Model 4 from 


вах In 1280] 
| TRS-654K2PAL (Model IV оліу)... uUi $38.95 


(8 - 410478 ath PAL Chip io agpaed trom ФАК bo 


* TRS-80 Model 100* * NEC * Olivetti 


ALSO COMPATIELE WITH NEC PC-8221A AND CRUYETTI M10 


Eany in nata то phage ға verbo Ты есіні стат memory n Bi 
| omcrement Compta wen modula and documantaben ior Саттар won 


| M100BK из-во мосы 100 Ezpanniem). ........ 


| 
| 


| 
| 


ки INEC РС-82014 & Oliver М10) мазе реу $49.95. | 


а " а т? Lad 
| М 
LI 4144 


| Intelligent 300/1200 

| Baud Modem with Неа! 

| mu Time Clock/Calendar 
The ProModem" ia a Bell 212A [3007/1200 baud) in- 
lellsgaent stand-alone modem « Full teatured expandable 
módem + Standard features include Auta Answer and 

| Auto Dial, Help Commands, Programmable intelegem 
Dialuwg. Touch Топе“ & Pulse Dia ling and More + Hayes 


command se campatibie plus an adddional extended 
| command set + Shown w/alphanumeric display opbion 


РМ1 200 н3-232 Stand-Alone Цан...... $298.95 


OPTIONS FOR ProModem 1200 
Бойтет!.......... 929.95 


РЫ-АШР Worsrumern Daci iie nn verre 919.95 
| | bo dec Qoton: Processor. 
| Марлен, Es c .... $149.95 | 


30008 imere Data Bock (М)... SOUS arnit^tudmatdedsves 5.4. 20.05 

ИК =... Lora 45 рыны: 

30013 2hog Data Book (1964) bw aw pem. worm. 4.аа,». $9.03 

ЧАИ Odes rG Б.А Cosa 24% Deoa 

Miel Мәутдгу Connpotvenits Нл. сене, 

Cortes ай Appian Барак. Artiia Rag nita 

| са ысу wécemascn on aay RAMS DOAJ келсе DEROM; өле 
болы Моғыған ПИВО paged 

E TES) ілам 


Tartany Гаары SEE сл go 2d ан ұмыс дипсероғұй De ee - 
Кая 125715 дені 
боз я тя» 2485 


Natans! Loge: Data Book $44 (1864) 


weet 1 à 8 3449 cages. 
Cortera «Алтын» ТТІ. prociuct erm ard СОСО Чыты 


| 32021 
| a, — -t 
| Thap ores 7405. TAL Б AS LS aw] ALS Seri {Месе ang 


млын: PAH у АНСТ › Тан? Hegn бұны Масто СЫҚУ5 kirsti 
MAC н Ра Ақтың өмі САМ LXI ү АШ 


M luffin-S Ty le and 

5 p rite-St yle Fans 
MUFBÜ (РМ). 15-2462) 
howard indusines (4 68 sa GOctmi. .. . $9.95 


SU2C7 Reverse Flow 
EGEU mean zi 125 sq. à?cimi. . 


Inquiry 161 


«Е. 2 


ts Hndbk (88/04) 370.95 | 


HOM 


16K RAM Card em Card) 
The АЯС. 16K RAM Card allows the Apple" I| and 11+ computers to expand from 48K to 64KC 


Complete мин instrucbons Key: (a) 


ARC-16K .... . $39.95 


be Tte чехи ря роз 


2-80 CP/M Card 
The А280-1 із Soft-card compatible. Used wih CP/M related programs. Soltware not 


2..... $49.95 


тетттч тағпаатттаеваттт 


ж 
à A à & ь 4 калаа & o4 BOR SOROR a a 


EPROM Burner Card 
The AEB-2 allows utor to program and work with standard EPROMs Aw 1B, Ma & ge 
Easy bo usa, on-board firmware. Menu contains tha following op d, Copy, 
Compare, Blank-Check and Monitor. won with ete beard Key: а 
АЕВ-2. .. $69.95 


з эз +з ъ o4 э з ч пз э ® » o » » 


жағаға saa 


eae 


80-Column Card w/Soft Switch 
The ABO-C is an 80-column card designed tor the Apple’ ЇЇ and В+ computers. The card із 
equipped with a sok switch which allows easy hookup Юг any monitor. The АВ0-С also 
features inversa video capabdities This card ks similar to the Videx*** 80 column card. 
Complete with instructions. Key. (8) 
0-C. 574.95 


e. 


е-ечөЯакғкчтетаенеетаға 


rae 9" Wo? bo? * PU" M OE BW 9 Mo» WM 3) ноч 


Supe 


ворса 


г Serial Card 


"9*5 33" Ru 


8-Foot Parallel Printer Cable 


IBM-8PC (pecs uai to Corirosca Hep Mais)... . $19.95 


6-Foot Serial Printer/Modem Cable 
MMS-2206 wes use 10825 ман, . . . . 514.95 
MFS-220B раг, sau ю 0825 ғотымр, «a a $15.25 
5-Foot Keyboard Extension Cable for 
IBM-PC and XT Computers 


ІВМ-КЕС........................%9,85 


| vic. 


| 


The ASSC-P із а вена! card with a pou moda. Қ generates standard RS-232C signals | 


with instructions. Key: (a,b! 
. $99.95 


and is similar to the Apple’ Super Serial Card. Completa with 
Parallel Graphics Printer Card w/64K Buffer 


Tha АРС-64К is а parallel graphics printer card with a 64K buffer and graphic dump 
capabilities Complete with instructions. Key: (ab) 
ка $129.95 


APC-64K. . 


чичьянрфраяхо € B * b * 4 b à чине 


ење т ereaweueonerre ра хоча v “ave 


80-Column/64K RAM Card 
Extended 80-Column/64K RAM Card expands memory by 64K to give 128K when used 
with programs like VisiCale™ Complele with Instructions. Key: (b) 
Аа. ace с 6S moze osi 


RLE APALEN п» юв м and Матеа biù teo eared талатаған сі APPLE Сери! 
мода я ia a геев tredemans of vides Inc 


tc ia ш neo ene? тата gt vi Corp inc 


APPLE” Compatible APPLE“ на 
5%" Half-Height Disk Dri Compatible “ 
5" Disk Drive 
ҒсызбағайШағ 
к Lf ЕНЕ 
‘Ums ba $4290 mach * мк kemari 
storage › Color macia Apple Computer: Works lh 
Сотоне or ойы Apoie compatible controdert 
T № * Completa Conner — ча 
gontouer card «25 waena - Sus бүг» 


He РЕ Ұй 4% ға Bey (із 
ADD-514 коко... ... 9149.95 
ACC-1 (Comrie cort. .... $ 49.95 
(лыр Canen Pergh- tpa macha*-es s 143 Бега - = 
море : J5 ween + Suga quet - evit with Agya A APPL E” дс Compatible 


сананы MO — СС. Ti eft > Con- 
рур uw совке - Bug eo your conige 
Бие аво. We 4н Kep labi 


5129.95 


"rmt fF - 32 е p ml. 
ple A А". ae te AL it E м d | 1 в. 
| ЖЕ E е” к г Р — 3 E ч = Рр 


* Half-Height Disk Drive 
- Same Specs а, ADO 12 баб аясын 


ADD-Ilc. я тет $129.95 


Additional Aj 


APF-1 сіне Fete nte - orc ba 

JE614 Numoric/Aux. Keypad = 23 accessible iunctions * Key: (bi. ... $ 49.95 
EAEC-1 Expanded Apple Enclosure Case only + Key: (a).........5 59.95 
KHP4007 Switching Power Supply - Key: [4]. ...............». © 59.95 
KB-A68 55-Key Apple Keyboard only + Кау: (ap. .............. 9 79.95 
MON-12G 12” Green Monitor with татан stand > Key: іг,08іс)...... 5 79.95 
JES20AP мыса Synthesizer ~ Plug-in, User Ready • Key: (a.b}...... 5119.95 | 
KB-EA1 Apple Keyboard and Case * Key іа)ь.......»........ 9134.95 
PM1200A = Prometheus Internal Modem — 2 cards * Key: (а. bj. ....... $299.95 
PM1200M Prometheus Macintosh Ех. Modem + Key: (Macintosh), -... 5269.95 


C 


pies 


Power/Mate Corp. REGULATED POWER SUPPLY 
* input: 105-125/210-250VAC @ 47-63ҢІ " Line 
-0.05% » Three mounting surfaces + Overvoltage prol 
recognized • CSA certihed 

Part Мо. Catt За Weigh! Price 
ЕМА5/БВ SV@SA/EVG25A 4%1х4 Үх2 ӘН 2ibs $29.85 
ЕМА5/ӨС 5УФБА/УУаБА  5lix4'."Wx2h^7H 405 $38.95 


KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY 
* ideal for disk drive needs of CRT terminals, microcomputer and 
video games - Input. 115/230VAC, 50/60Hz • Output. +5\ @ 5A, 
*12V 6 18A, +12\ @ 2A -12У & ОБА” UL recognized + CSA 
certified » Size. 771 x 6-3/16'W x 1w"H + Weight 2 Iba. 


MAM 174КЕ,................... 949.95 


4-CHANNEL SWITCHING POWER SUPPLY 

+ Microprocessor, mini-computer terminal, medical equipment and 
process control + input: 90-130УАС, 47-440Hz + Out- 
put: +5\М0С @ 5А -5ҰОС @ 1А; +12VDC @ 1A, —12VDC @ 1А 


"ll ў x = = i+ mi m | == | TI в 
General А JDIICc ion | JWET < Sup 


| $ * Line regulations: =0.2% - Ripple: 30mV р-р + Load regulation: 
ы # * 19b - Overcurrent protection * Adj: 5V main output = 10% + Size: 
6% 1. x TAW x d-15/167H = Weight: 1% Ibs. 


FCS-604A. .................... $69.95 
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IBM PC AT 


Each uit coemes compete mm латы 124. @фугшмт БАЛАҚ 4/1 excurrumtabon 


Ки comartor 
IBM128K (Nine 250ns 128K AAMs).... $133.95 
| BM ри СХТ Е qui | iv а! ТІН 


130 Wat tt Р OWE Su 


Supply 
UPGRADE YOUR РС! 


77. 


* Input: 110$ @ 60-14: 
0.5A, “12УОС 6 4.2А, -12V0C 6054. 
connectors > Fils имо ВМ PC * Weight: 6 Ibs 


Output «бҰрС 8 15A, -SVOC @ 
Plug compalible 


= 


l'OIT Modem 
The ProModam 12008/BS (s а 1200/300 baud modem 


eth 


Я | En 
- 9 | ТЕ 211% 


| card which plugs inte IBM РС and ХТ Provides а Third 


serial Compot Two versions available: 12008 (without 
software) and 120085 wiih software). The РМ120085 
is supplied with powertul MITE communications sottware | 
trom Мусгой labs. 


PM1200B (without Software). ДЕДЕ. $239.95 
| РМ1200В5 (with MITE Software)... .. $274.95 
| ! В ! » asi el ui | 3 | 4 О Г ul / =< 
| com 4” 

Documentation | 

Included 


ection «UL. 


| KB54. 


|[ 8Chips-21 Minutes] >», 


RFD480  (Remex5u"DS қа-м)..... $ 89.95 
FD55B  (Tac5w'DShal-hij. ..... $139.95 
5А455 = (Shugart 5%” OS half-ht, ... $139.95 
TM100-2 (Tandon 5W^DS fult-hij. .... $159.95 


5'4" DISK DRIVE ENCLOSURES 
Complete wilh power supply, switch, power 
cord, fuseholder and connectors 
DDE-1FH Housses 1 ш-н. Su" driweh su ea 969.95 
DDE-2HH (Нн 2 М. 5%" оин, ва ее $79.95 


tener ADDIICE | іе егі 
Mitsumi 54-Кеу 
Unencoded 
All-Purpose 
Keyboard 


=- SPST keyawitches - 20 pin ribbon cable connection 
* Low profile keys * Features: cursor controls, control, 
caps (lock), function, enter and shift keys + Color ікеу- 

capa): егеу * Weight: ! Ib = Pinout incl. - Size: 11971. x 
4 ^M ХАН 


«wit wie e a.0-0.0:0 па В 


EB? 8 à à uH фаи 


» 7-01 parallel ASCII г Full Upper Casa, Full Lower Селе | 
except И. т, n.o andp. , Cursor keypad + SPET mechani- 
са! key swil 2 Calor: while Ё 
+ Size: 187. x ба х 14"H * Spec included | 


КВВ201...... (1700 ауайғон). .,.... $29.95 | 


7%. 


Erases al EPROMS. Ergsen ыр % 8 chaps айып 21 minios {1 chip 
іп 15 maniies) Миілізіле constant exposure distanca gt ane inch. 
Speca conductran loam lunar eieminatas sistit Dukd-up Budt-in 
kalety lock іс preveni UV exposure Compact = ony DOOL я 
3 TOW x 2 ӨН Complete тіп holding ray bor 8 chips 


DE-4 UV-EPROM Егавег...... $74.95 | 
UVS-11EL Replacement Bulb. ........ $16.95 
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ASK BYTE 


Conducted by Steve Ciarcia 


80186 C MACHINE 
Dear Steve, 

I'm interested in building a 16-bit C ma- 
chine based on one of the Intel 80186 
chips. Does anyone offer instructions or 
a КИ? Is a suitable C available in ROM? 

JOHN А. ZOOK 
Tempe, AZ 


Il haven't seen any kits for 80186-based 
computers, but i did locate an 5-100 
board. It is the Thunder 186 from Lomas 
Data Products (66 Hopkinton Rd., West- 
borough, MA 01581, (617) 366-6434). 

There are also a couple of S-100 boards 
available using the 80286: 


МІ-286 5-100 board from 
Macrotech International Corp. 
9551 Irondale Ave. 
Chatsworth, СА 91311 

(818) 700-1501 


СотриРго CPU 286/287 board from 
Viasyn 

3506 Breakwater Court 

Hayward, CA 95455 

(415) 768-0909 


The CompuPro board is also available 
as part of the System 816/F computer, 
which runs CP/M. There are C compilers 
that run under CP/M-86 available from 
Digital Research, Microsoft, Mark Wil- 
liams, and c-systems. Addresses of these 
companies can be found in ads in BYTE. 

The Macrotech board runs MP/M 8/16 
and other operating systems. It reported- 
ly replaces the CompuPro 8085/88 
board, so C compilers should be available 
from the above suppliers —Steve 


S-100 BOARDS FOR HORIZON 
Dear Steve, 

| am writing for myself and for North Star 
Horizon users in general. Every day | 
notice ads for 5-100ЛЕЕЕ-696 boards. 
Many whet my appetite, but | become dis- 
couraged when | remember that my 
Horizon does not follow the IEEE-696 
standard. 

Selling my system to buy another com- 
puter that does conform to the IEEE-696 
standard seems like a waste of good 
money. 

How different is the Horizon's bus from 
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the IEEE-696 standard? Is it possible to 

alter the bus lines to conform? Where can 

| get technical information for altering the 
bus, if it is feasible? 

JEFF CHADIMA 

Austin, TX 


The Horizon remains a popular S-100 
machine. North Star thought that de- 
mand would decline when the Advantage 
was introduced a few years ago, but such 
was not the case. 

It is true that the Horizon does not 
completely follow the IEEE-696 standard. 
However, it is very close, and most S-100 
boards should work in it without modifi- 
cation. ! have used boards (some claim- 
ing IEEE-696 compatibility) from six 
manufacturers in the Horizon with no 
changes The pinouts used іп the 
Horizon are detailed in the Horizon 
manual. 

INSUA (International North Star User's 
Association, РОВ 2910, Fairfield, CA 
94533) publishes The Compass quarter- 
ly ($20 per year) for its members. Vol. ГИ! 
contains an article about various "allen" 
boards being used in the Horizon and 
notes incompatibilities, if any. They also 
have a former North Star technician who 
writes a regular column, answerlng ques- 
tions about specific problems. 

Although now defunct, Microsystems 
magazine (from Ziff-Davis) had a regular 
column on North Star topics. You might 
check your local library or computer club 
for back issues. —Steve 


AN 8087 ON THE 
SANYO MBC 555 
Dear Steve, 

І recently purchased a Sanyo MBC 555 
microcomputer and find it to be every- 
thing | want in a computer. The review in 
the August 1984 BYTE (page 270) stated 
that the Sanyo had a slot for (and was con- 
figured for) the 8087 mathematics co- 
processor. What does the 8087 do for the 
computer, and is it a wise investment for 
a small accounting practice? 

WILLIAM CORNELISON 
Ogdensburg, NY 


The 8087 coprocessor is а special- 
purpose computer chip designed to per- 


form certain arithmetic operations at 
high speed, under the contro! of an 8088 
or 8086 processor. Its functions, which 
include floating-point addition. subtrac- 
tion, multiplication, and division; square 
root, tangent, and arctangent: and log 
and exponential in base 2, are coded into 
the chip hardware to make for very fast 
execution. It has no effect on the speed 
of disk data transfer or other 1/0 
operations. 

The usefulness of the 8087 for your ac- 
counting applications depends on 
whether you need faster computational 
speed from your computer and on 
whether the 8087 will be used by your 
software. Most commercial business soft- 
ware is not written to look for an 8087 
and will ignore it if present. The com- 
puter does not automatically use the 
8087; special instructions are required at 
the machine-language level. 

If you have software that will use the 
8087, you can gain considerable speed 
іп computatior-intensive operations. 
Speed gains of up to 10 times have been 
reported in some cases, with 2 to 3 times 
being more typical.—Steve 


UNINTERRUPTIBLE 
POWER SUPPLY 
Dear Steve, 

I live on a houseboat. and it seems to 
me that [ already have half of an uninter- 
ruptible power supply in the boat. The 
boat has two engines and a generator, 
with a battery for each. One of the bat- 
teries is oversize and powers the toilet, 
running lights, and so on. The other bat- 
teries are used only for starting the engine. 

The boat spends almost all its time at 
the dock, where the marina power is none 
too steady. | have a Raritan Crown auto- 
matic marine converter (20 amperes) that 
keeps the batteries constantly charged. 
The converter also works at anchor with 
the generator running. 

It seems that if 1 got an inverter large 
enough to handle my IBM PC. I'd have an 
uninterruptible power supply. Is this true? 

STEVE BESTE 
Washington, DC 


Two types of uninterruptible or back- 
(continued) 
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Power, Performance, and Price 
Zorro is where it’s AT 


Ош new Zono AT systems give you: an 80286 CPU operating of a quich 6 Mz. eight 
exporuion Hors, о clock/colendar with battery backup. о 1.2 Megabyte 5 1/4" floppy dish chive 
and IBM AT сотрапімдігу. 

Zoro ATs also come with a 3606 drive for PC/XT medio compatiblity ond 512K of RAM 
lectures that would cost you hundreds of dollors from big blue. 

Zono AT-20's fearure о 20 Mb. Winchester drive from МЕС, and you 1111 hove room to add a 
fourth drive o tope bockup. 

To be quee konk, we believe ow Zorro AT sore built berner. ond we Боск each system with o 
Pre waranty for o full peor Our шойгу ond leares invite comparison ow prices peok for 
rrurmasetve 5, 


Zotro AT 
Zoro AT-20 


$2995 
$3995 


AR 
The Bernoulli Box: 


а Hord disk capaciry ond perlormance 
a Removoble cartridge economy 

B Cart бағ convenience W*lexble disk economy 
m Unparallelecd пева ру 


Hagb-perormance. Xenix-bosed, mihun systems fom 
Анамен boten in тұлпарын 1yttems and applications 
iC ne Chis 

Aa pan of TAW 3 marurting SUD POT group we COM hore усы 
Apa prem ‚лий сїй on pou voe Laddeimmsal change) 

Алоз priemy ges toir Но expord. ond with зден ранена 
aed нед duit ang cov сет ныне wim mubiple ina vier 
pene. Cul for od dena! picks and nadabdan. 


m Winchesrer capacity 


10 Mb 
20 Mb 
5 Mb./Mac 


Scottsdale SYSTEMS ue. 


617 М. Scomsdole Rood, Suite D, Scorrsdole, Arizona 65257 


=. (602) 941-5856 


Call 8-5 Mon.-Fri. 


BE we porticipare in orbination for busness and customers through the Detter 
Business bureau of Могісоро Counry. Р 


| SINCE 1980 А 


TELEMARKETING ONLY: И you plon ro мор by please phone ahead. Prices listed are for 
OU compurins and universities with good cedi odd 2% / 

iMostercard and Viso odd 3% / Arizona residents odd 6% soles тох / Shipping extra / All 
items ote new with monufocturers wamanty / Rerumed merchandise subject to 20% 
| restocking fee / Personol of company checks take up to 2 weeks ro cleor / No COD s oF 
APO's. Prices ond specificorions зиЫес то cho 
Trademarks: Silver fox, HAGEN-DOS ond Zoro АТ, Sconsdale Systems, ИО. Wordstar and 
CalcStar, Micrapro Internationol: MS-DOS. ond Multiplon, Microsoft Corporation: 
FILEDASE EWDP Software. Inc. dDASE |. Ashron-Tare: IDM-PC. IBM-PC DOS. ond IGM-AT, 


$234 

$599 

se $141 off 
233967560 of 
Saar $74 off 
3965125 off 
$329 

5269 

$295 


ба! SG-10 
Ѕгог 58.45 


| Okidata 182 
Okidato 192 
Olympia NP 
Ponosonic 1091 
Citizen MSP-10 
Toshiba 1340 . $579 
Toshibo 351 $1198 


LETTER QUALITY 
Juki 6100 $399 
Juki 6300 й $719 
Silver Reed 500 $299 
Silver Reed 550 $409 
Silver Reed 770 $724 
Diabla Call 
МЕС . "кшен .. Call 
Dolsywreter 2000 $824 


HOUSTON INSTRUMENTS 
DMP-29 $ 
DMP-40 

DMP-4 1 

other models .... 


cash. P.O.1 from fFonmune 12 


International Dusiness Mochines, 


TERMINALS 


The Silver Fox Trots | 
Through Lotus Like 1,2,3 


The Silver Fox is ^or IDM-PC componibile yer it runs hundreds of MS-DOS agrami including 
Lotus 1.2.3. dDASE IL Multipion. pes ree Flight Simulator. " 

The Silver Fox does not hove IDM comparible expansion slots but you can economically add 
printer, зегіої pom. modems. 10-40 Mb. hard disks, dock/coleado cords, ҚАМ joysticks. on 
8087 coprocessor, ond more. 


What make: the Sitver Fox unique, however, isn't wha you con odd ro В, but whol comes | 


wh it. Each Silver Fox comes with an 8088 CPU. 254K of ҚАМ four video poni. and à 34^: 
port. Plus you ger more thon rwice the storage of o исп ага РС. 1.6 Megobyres on duol 5 1/4^ 
floppys, and the Fox will reod ond wrire to sondo 160K. 320K. ond 360K ІПМ-РС formors. 


Stondord equipmenr olo iniudes а bener keyboard. a 127 high resolution monitor with n | 


full 25x80 display. ond we back each Silver Fox with о one year limired woronry. 

Were this not enough each Silver Fox comes with the best fee sofrwore bundle in the 
business including: MS-DOS 2.41/HAGEN-DOS 2.11. DOS Turm. Wordstar 3.3. Eosy Writer, Spell 
Mail Track, PC Fae 111, FILEDASE. Сосо, games, graphics. utilities ond two BASIC languages. 

Because compurer soles usually slow down during rhe summi we ve given you оп ехте 
incentive to buy а Fox by im Our prices. If you want to ger rhe mos! Ки your computer 
dollor. сой our mochine at 1-800-FORAFOX leave your name ond oddress of rhe beep. ond 
we li se^d you à Silver Fox boosie? that will tell you how ir can. 


Silver Fox 
Color Fox 


$1297 
$1497 


Fuse. Ins 


8088*Dual 360K Drives 
128K*Keyboard*Software 


61829 
$2489 
$1379 


$1698 


a 


IS IT SICK TO 
LOVE A PRINTER? 


If you love your Okidata 92 o Epson FAGO 
dont reod ony lumber because the new 
Olympia HP is cated 63 faster. із noticeobly 
quieter ond hos о wear lener Quality mode 
that is much superla io anything In its price 
class, 

Pius, unlike the Okidora er the Epon 
the Сіутіріо cames with odjusrable troctor 


equpmen. The tracto leed 15 the punch- 


works greot with continuous forms. 

The NP uses standord Epson туре 
dbbons. comes with the quality thar has 
mode Otympia word ieoderintypewrlren 
and li bocked by nallonwide service. 

To quote РС mogazine “The (NP) 
prinier is a sune thing ісін imo your price 

| range ond even би doesnt ir moy be 
w'onh comidedag ..." 

lí your re considering rhe purchase ol an 
Okidota. on Epson. or even a Toshiba, give 
ива call and erus send you an ості prine 

| sample from the Olumpio NP ond additonal 
йен гп, 

Decouse if you were to buy on Epson 
FX-60 of an Окото 92 wirh trocton ond o 
cobe for the lowes! odvenised prices, you 
would рау about $50 more for an inferior 

i Scomdole Syuerms sel rhe Olympia 
with a 10' shielded cobe for o mere: 


e / Product subject то ovailabiliry. 


120 


Е BPS Modems 
Volksmodem 12 
Password 
Promerheus 
Hoyes 300/1200 
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feed (оз well оз friction feed) оз standard | 
type” ond the KP has a tear boc so thor it | 


$344 
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ASK BYTE 


COMPUTERS = шоч ELECTRONICS = Bieler abl 


FOR tWFü 
E. (212) 725-1234 1800) 221-3160 


м.” ЦІ 


xi РС 8 COMPAT. * 
ЙЫ PC wee полах ..... 
ДИМ PC w256 (7 360 diner 
ры 


Bellevue, WA 98005, (206) 451-0232) sells 
a smart cable that lets you hook up 


up power supplies are commonly avail- 
able. One type is inactive until a power 
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failure occurs. it senses the power 1056 
and switches in to power your system. 
The switch takes a few milliseconds and 
usually doesn't appear as an interruption 
to the computer. 

The other type supplies power to the 
computer at all times and might be more 
suitable for your situation. This type ef- 
fectively runs your computer off its inter- 
nal batteries at all times and provides ex- 
cellent isolation from power-line tran- 
sients. Both types maintain fully charged 
batteries by taking power from the line 
as needed. Some make provisions for ex- 
ternal batteries, as you require for ex- 
tended operation. 

Some vendors of on-line uninterrupti- 
ble power supplies are 


Electronic Protection Devices 
41 Montvale 

Stoneham. MA 02180 

(617) 890-2518 


General Power Systems 
1400 North Baxter 5t. 
Anaheim, CA 92806 
(714) 956-9521 


Jefferson Electric 
840 25th Ave. 
Bellewood, iL 60104 
{312} 544-2200 


RTE Deltec 

2727 Kurtz St. 

San Diego. СА 92110 
(619) 291-4211 


—Steve 


IBM PC RS-232C 
Dear Steve. 
Before | purchased my IBM PC. | owned 
a Qume Sprint 5 printer. By trial and error. 
| created a usable but not fully satisfac- 
tory cable to connect this serial printer to 
the IBM serial board. Apart from identi- 
fying pin usage and furnishing general 
suggestions. neither IBM nor Qume can 
help me | am using an intelligent interface, 
but | would prefer to have a real cable. Is 
there a source that specifies proper com- 
puter-to-printer interfaces? 
FREDERICK ORKIN 
Philadelphia, PA 


Your problem is not uncommon. 
Despite the reputation that RS-232C has 
as a standard. It really hasn't helped end 
the confusion about printer interfacing. 

There are a few solutions, however. IO 
Technologies [11811 Northeast First St., 


RS-232C devices to your machine with- 
out worrying about what signal is on 
what pin. LEDs on the device indicate 
which direction two switches on the cable 
must be set to ensure proper handshak- 
ing. The price is $89. 

Another possibility is to use a breakout 
box (available from many manufacturers, 
priced from about $40 to S80). This 
device slips between your computer and 
printer. It has LEDs that monitor the 
status of the various RS-232C lines so 
that you can actually "see" which lines 
are active. Some models provide jumpers 
so you can experiment with different con- 
nections until you determine the correct 
configuration. 

For a complete description of the oper- 
ation of breakout boxes and a circuit for 
the construction of one, see my article 
on page 28 of the April 1983 BYTE, 
"Build an RS-232C Breakout Box."—Steve 


CHAINING BASIC PROGRAMS 
Dear Steve, 

Frequently, | use the CHAIN command 
in BASIC to chain two smaller programs 
together. How can 1 chain two already- 
compiled BASIC programs? 

If | write two BASIC programs, what 
statements do | need to include, before 
compiling, to make one of the programs 
act as a subroutine of the other? 

ls it possible to call a compiled BASIC 
program as a subroutine from a noncom- 
piled BASIC program? 

SEN CAN 
St. Louis, MO 


Two previously compiled BASIC pro- 
grams cannot be chained without recom- 
piling the source code and including the 
appropriate statements. An accom- 
plished assembly-language programmer 
with a good debugging program could 
probably identify the "return to operat- 
ing system” call in the first program. The 
programmer could then patch in а ma- 
chine-language routine to chain to the 
second program. but it would be impos- 
sible to pass variables between the two 
programs. 

Microsoft BASIC does not allow you to 
make a compiled BASIC program act as 
a subroutine to another program. How- 
ever, a new product called BetterBASIC 
(Summit Software Technology Box 99, 
Babson Park, Wellesley, МА 02157. (61 7) 
235-0729) allows something similar. Read 
“IBM Images" т the December 1984 

(continued) 


Circuit-Board-Artwork Software 
for the en. Engineer 
T > ina Hurry 
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For only $895, smARTWORK* lets С Easy to learn and operate, yet The Smart Buy 


the design engineer create and capable of sophisticated At $895, smARTWORK* is proven, 
revise printed-circuit-board art- layouts convenient, fast, and a sound 
work on the ІВМ Personal Com- 0 Single-sided and double-sided value. Call us today. And put it to 
puter You keep complete control printed circuit boards up to work for yourself next week. 

over your circuit-board artwork — 40 x 46 inches 

from start to finish. Г) Multicolor or black-and-white 


Forget the tedium of taping it 


display i | 
yourself or waiting for a tech- e" A ре тг "wd 


nician, draftsman, or the CAD System Requirements: hd eia 
department to get to your project. гу ІВМ Personal Computer, XT, or 
smARTWORK” is the only low- AT with 256K RAM, 2 disk drives, Wintek Corporation 


cost printed-circult-board artwork апа DOS Version 2.0 or later 4804 South Street my re 
editor with ail these advantages: (О ІВМ Color/Graphics Adapter Lafayette, IN 47904-2993 
О Complete interactive control with RGB color orblack-and- Telephone: (317) 742-8428 

over placement and routing white monitor Telex: 70-9079 WINTEK CORP UD 
[1 Quick correction and revision © IBM Graphics Printer or Epson 

FX/MX/RX series dot-matrix In Europe contact: RIVA Terminals Limited, 

О Production-quality 2X artwork printer Woking, Surrey GU21 5JY ENGLAND, 

from a pen-and-ink plotter 0 Houston Instrument DMP-44 Telephone: 04862-71004, Telex: 859502 
О Prototype-quality 2X artwork pen-and-ink plotter smARTWORKt "Wintek" ond the Wintek logo ore 


from a dot-matrix printer 


О Optional Microsoff Mouse ragisterad trademarks of Wintek Corporation 


without. 
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It's easy. Just get an industry standard file access 
method that works on both. 

C-ISAM" from RDS. 

Its been the UNIX" standard for years (used in 
more UNIX languages and programs than any other 
access method), and 16 fast becoming the standard 
for DOS. Why? 

Because of the way it works. Its В+ Tree index- 
ing structure offers unlimited indexes. There's also 
automatic or manual record locking and optional 
transaction audit trails. Plus index compression to 
save disk space and cut access times. 

How can we be so sure C-ISAM works so well? 

We use it ourselves. Its a part of INFORMIX? 
INFORMIA-SQL and File-it!* our best selling data- 
base management programs. 

For an information packet, call (415) 424-1300. 
Or write RDS, 2471 East Bayshore Road, Palo Alto, 
CA 94308. 

You'll see why anything less than C-ISAM is just 
a compromise. 


oy 


$ 


RELATIONAL DATABASE SYSTEMS, INC. 


© 1965, Relational Database Systems, Inc. UNIX із а trademark of АТАТ Bell Laboratories. INFORMIX is 


в registered trademark and ROS, C-ISAM and ҒИс-Ш are tradersarks of Relational Database Systems, Inc. 
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inquiry 276 


ASK BYTE 


issue of Creative Computing for more 
details. 

It is not possible to call a compiled 
BASIC program as a subroutine from a 
noncomplled BASIC program.—Steve 


CHAMELEON PLUS 
POWER SUPPLY 
Dear Steve, 

[n his review of the Chameleon Plus 
(June 1984, page 327). Rich Krajewski 
stated that the Chameleon has a switch- 
ing power supply and that it could be 
switched only by a dealer. Is there any way 
to switch it myself? 

Also, do the Chameleon Plus, Compaq. 
and the Panasonic Sr. Partner run Micro- 
softs Flight Simulator? 

DAVID TAY 
McLean, VA 


When you speak of "switching" the 
power supply in the Chameleon Plus, ! 
assume you are referring to the review 
article's mention of being able to switch 
between 110 V and 220 V. Although 1 
have not seen the power supply in the 
Chameleon myself, most power supplies 
of this type do have a simple switch, ap- 
propriately marked, for changing be- 
tween the two voltages. Гат assuming 
that this switch is located within the 
power-supply box In the Chameleon. If 
you are the experimenting type. you can 
remove the power supply from the 
Chameleon, take the cover off of the 
supply, and look for a switch marked 
something like “110-120 V. 50-60 cycle" 
on one side and "220-240 V 50-60 
cycle" on the other. If you do not find 
such a switch, do take it to your dealer. 

І have personally tested Flight 
Simulator on the Chameleon and it does 
not work. Published reports state that it 
does work on both the Compaq and the 
Sr. Partner.—Steve 


ATARI NUMBER 
CRUNCHING ~ 
Dear Steve, 

| have been doing a certain amount of 
scientific computing on the 6502-based 
Atari 400 and 800XL computers. The main 
advantage of these machines is that in- 
teractive graphics is easy and nice, but 
there is a problem with speed as the 
BASIC and the floating-point hardware are 
pretty slow. Accessing the floating-point 
routines with machine language seems to 
speed things up by only about 40 percent, 

(continued) 


Inquiry 165 


FORTRAN, С, and 
BASIC Programmers... 


Programming just got easier with 
Scientific Subroutine Libraries 
from Wiley Professional Software. 


You need to quickly generate dependable, accurate and error-free code. Whatever language you 
use, Wiley Professional Software has a powerful Scientific Subroutine Library that can save you 
considerable programming time and development money. 

Each library consists of more than 100 pretested and precompiled mathematical and statistical 
subroutines, supplied on disk as a linkable library and as source code. Each package includes 400- 
plus pages of documentation, providing you with extensive reference material, a listing of the 
subroutine's source code, complete test programs and the results of running each test. The 
Subroutines cover formulas for: 


€ General statistics € Interpolations € Function evaluations 
€ Probability % Fourier analysis € Systems of equations 
% Analysis of variance € Cross tabulations € Solution of equations 
€ Regressions € Differential equations € Times series analysis 
€ Matrices € Roots of biquadratic equations € and more 


Just out, Professional FORTRAN! Coming Soon, MORE FORTRAN! 


And now all the subroutines are available to those of you programming in Professional 
FORTRAN. All that's required is IBM Professional FORTRAN or Ryan McFarland FORTRAN. 
On the way is MORE FORTRAN, which includes subroutines covering such areas as: 


Analytical Geometry Ф Vector Algebra 4 Utility (including complex matrix 
manipulation) Ф Numerical Analysis (including fast Fourier transforms, and solution 
to systems of non-linear equations) @ Assembler Service Routines—FORTRAN CALLS 


FORTRAN Library | $175 Microsoft FORTRAN ver. 3.13 or later, or IBM 2.0 
C Language Library $175 Lattice C Compiler ver. 2.12 or later 

BASICA Library $125 BASICA 

Professional FORTRAN Library $175 IBM Professional FORTRAN: 


Rvan McFarland FORTRAN 


MORE FORTRAN Library Call for Price Microsoft FORTRAN ver. 3.2 or later; 
IBM Professional FORTRAN: 
PC DOS 2.0 or better 


Developed by Peerless Engineering Service 
To order, or for free literature, call: 212-850-6788 


Or write: Wiley Professional Software 
John Wiley & Sons, Ine. 


Wiz) 


44-28 


Leslie Bixel, Dept. В8 
605 Third Avenue, New York, МҮ 10158 PROFESSIONAL 
7 3 SOFTWARE 
22 клу Dealer Inquiries Invited. L3 
| | ^ | Educational site licenses available. THE TECHNICAL SOFTWARE SOURCE 
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POWERFUL 


NEVADA. 


SOFTWARE FOR CPM- 
NEVADA 


COBOL. 


Rev. 3.0. Based on ANSI-74 standards with powerful level 
2 features, including compound conditionals & full CALL 
CANCEL. A classroom favorite. Requires 32K RAM. Package 
includes diskette, 165-page manual, many examples & 16 com- 
plete COBOL source code programs. $29.95. 


COBOL Application Package, Book 1: $9.95. 
NEVADA 


FORTRAN. 


Based on ANSI-66 standards (FORTRAN IV) with some 1977 
level fealures. Advanced features include: IF.. THEN...ELSE 
statement; COPY (Include); CHAINing with COMMON: TRACE 
debugging. Requires 48K RAM. Package includes diskette, 214- 
page manual, 5 sample programs & an 8080 assembler. $29.95. 


NEVADA 


EDIT. 


A full-screen, video-display text edilor designed specifically for 
computer program text preparation, Completely user-changable, 
it can be configured to almost any terminal & takes only 12K disk 


space. Requires 32K RAM, Package includes diskette & 59-page 


manual, 529,95, 


NEVADA PASCAL” ЖЕТІ NOW $19.95! 
Diskette A 184-page manual. Requires 54K НАМ & 2 disk dives 
with at leas! 90K storage 


NEVADA BASIC'" 52995 
Diskette & 220-page manual. Requires 484 RAM. 


NEVADA PILOT™ $29.95 
Diskette & 131-раде manual with 10 sample programs. Requires 32K RAM. 


BIGPRINT'" DISKETTE $1995 
Great tor making signs. Requires T32-print position printer, 


POWERFUL 


UTAH. 


SOFTWARE FOR PC-DOS/MS-DOS 
UTAH 


PASCAL. 


Has many advanced features including: 14 digit precision, BCD 
math (no round-off errors), floating point +63 — 64, TRACE 
debugging, Arrays up to 8 dimensions, 64 strings, External 
procedures & Dynamic Module loading. Requires 128K RAM. 
Package includes diskette & 134-page manual. - 

NOW $19.95! 


UTAH 
BASIC. 


Has advanced BASIC features such as full matrix operations, 
Single- & Multi-Line functions, BCD math (no round-off errors). 
And Utah BASIC has a buill-in, full-screen text editor that makes 
programming a real pleasure. Requires 128K RAM. Package 
includes diskette & 220-page manual. $29.95. 


UTAH 


PILOT. 


Written бу Prof. J. Starkweather, the languages creator, Utah 
PILOT exceeds all PILOT-73 standards. And it has an integrated 
full-screen text editor for easy program development. Ideal for 
classroom instruction, business training & home study. Requires 
128K RAM. Package includes diskette, 125-page manual & 10 
sample programs. $29.95. 


UTAH EDIT" $2995 
Diskette & 55-page manual. Requires 128K НАМ, 


BIGPRINT" DISKETTE $1995 
Сива! for making signs. Requires t32-print position printer 


UTAH saltware requires 128K RAM (i.e, 50K user RAM) ап IBM-PC. ХТ, АТ РСјє 
ог compatible (16-bil) micro with MS-DOS or PC-DOS Operaling System, Rev 2.0 
of higher. 


NEVADA Saltware requires 32K RAM (unless otherwise indicated above), а СР:М 
Operaling System & an 8080. 8085, ог 2-80 (8-6) processor 


SATISFACTION GUARANTEED! If for any reason youre not completely satisfied, just return Ihe Nevada or Utah package within 15 days—in good condition, 
wilh ihe sealed diskette unopened- and we'll refund your money! Theres аресімініу no nsk 10 you. зо why ма? осет today! Wa welcome C.O.D.s and 
(PLEASE NOTE: In-store prices аге $39.95. Prices ehown here are valid only by тан order with ihis coupon; offer expires Aug. 31, 1984.) 


NEVADA Please send me these NEVADA Soflware packages: 


DCOBOL CIFORTRAN [DEDIT [2PASCAL OBASIC CIPILOT DIBIGPRINT 
(Extra manuals $1495 each; disketies alone - $19.95 each. Specify number & lormats 


ol manuals and/or disketies required) 
Please specify the diskette format you want: 
08° 5550 (Standard CP/M ІВМ 3740) 


[15'4" Diskette for: г Access/Actrix: L] Apple CPM; IDEC VT 180, or 


Sand те saltwara packages: TOTAL... 
Other: extra manuals, exira diskettes, 
Nevada COBOL application Book 1, BIGPRINT: TOTAL 


СаШотіа residents add sales tax (6% or 61/2%) 
Handiing’shipping: add $5 for firs! package or manual, $2 each 
additional. OVERSEAS: add $15 tor lirst package or manual, 
$5 each additional. 

DCheck OMasterCard OVISA 


O Rainbow; O Epson QX-10; O Heath Hard Sector (2-89), or C1 Soft Sector (2-90, 
2-100); СІВМ-РС (requires 2-60, Baby Blue Il Card}; О Kaypro DD (МОН); 
CIMicropolis Mod И; О. МЕС PC 8001; ONorth Star DD; Osborne SD; 
OSanyo 1000, 1050; O Superbrain DD З.Х; O Televideo; O Xerox 820 SD.) 


UTAH Please send me these UTAH Software packages (IBM-PC diskette): 
ПРАЗСА, ПВАЗЮ OPILOT CIEDIT DBIGPRINT 
(Extra manuals - $14.95 each; diskatles nlone- $1995 each. Specity number & formats 


ol manuals and/or diskettes required.) 

Send your order to: 

ELLIS COMPUTING, INC. 

| 3917 Noriega Street, San Francisco, CA 94122 
Phone (415) 753-0186 


SINCE 1977 
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Checks musi be in 115. Collars, drawn on a LLS. bank 
OCOD (add $4) 


Enclosed: TOTAL 
CARD m——————X = 
SIGNATURE 
SHIP TO NAME 
STREET 


CITY/STATE/ZIP 


таронаест MS м а Mieicholt Con TM. Арсо ili an Арон Computer. inc TM, 
for Cop ТМ. Хаган 82018 а Xerox Corp ТМ. Kaypro а Мол-шыны 
тнр емді Machen, Corp TM, 


Osbome n an Osborne Computor 
»» TM. Helv белдің is 8 КӨЗІ Corp Тм, IM із ал 
a BASIC, Nevada СОВ оя 


p 
ads PASCAL Nevada EDIT. 


. Mirvidn 
PASCAL. Ula ris Utah EDIT. BIGPRINT 5 EEs e pm Anz pip Ebs Com- 


Urin BASIC. Шап 
puling TMg < BRS Elhu Compuling 


ASK BYTE 


at most, and is clumsy. 

Is it possible to speed things up by 
replacing the 6502 chip with the new 
65816 in the Ataris, or would something 
much more extensive be necessary? 

Also, | remember seeing an ad for the 
Fastchip, a faster replacement for the 
floating-point hardware chip for the Atari. 
That was a year or so ago. Are they still 
available, and do you know where | might 
get a couple? 

JOHN COCKE 
Tucson, AZ 


Replacing your 6502 with a faster chip 
is possible, but several hardware and 
firmware changes are required that make 
it uneconomical. 

A less expensive approach is to use the 
Fastchip. This chip will speed up applica- 
tions involving floating-point calculations 
by as much as four times, according to 
the manufacturer. A review of the Fast- 
chip appeared in the September 1982 
issue of Compute! magazine. The Fast- 
chip is available from Newell Industries, 
3340 Nottingham Lane, Plano, TX 75074. 
—Steve B 


Between Circuit Cellar Feedback, personal ques- 
tions, and Ask BYTE, | receive hundreds of letters 
each month. As you might have noticed, at the end 
of Ask BYTE | have listed my own paid staff. We 
answer many more letters than you see published. 
and it often takes a lot of research. 

If uou would like to share the knowledge you have 
on microcomputer hardware with other BYTE 
readers, joining the Circuit Cellar/As& BYTE staff 
would give you the opportunity. We're looking for 
additional researchers to answer letters and gather 
Circuit Cellar project material. 

lf you're interested, let us Rear from you. Send 
a short letter describing your areas of interest and 
qualifications to Steve Ciarcia, РОВ 582, Glaston- 
bury, CT 06033. 


IN ASK BYTE. Steve Ciarcia answers questions on 
any area of microcomputing. The most representative 
guestions received each month will be answered and 
published. Do you have a nagging problem? Send 
your inquiry {0 
Ask BYTE 
do Stew Ciarcia 
РОВ 582 
Glastonbury. CT 06033 
Due to the high volume of inquiries, personal replies 
cannot be given. Alf letters and photographs become 
the property of Steve Ciarcia and cannot be returned. 
Be sure 10 include "Ask BYTE" in the address. 
The Ask BYTE staff includes manager Harv 
Weiner and researchers Bil! Curlew, Larry Bregoli. 
Dick Sawyer, Robert Siek, and Jeannette Dojan. 


Se habla Español 


DATA M. 


Call for programs not llated 


Technical & Other Information (602) 246-2222 
TOLL FREE ORDER LINE 1-(800)-421-3135 


SOFTWARE SPECIALS 


..... $199 Supercalc (11 Ver, 2 


Word Рейес! ... 


Multimate . $225 Nutshell 


FREE! PRINTER SET SOFTWARE 
Purchase an Okidata, Epson, Gemini or 
Toshiba printer and receive at no charge a 
| menu driven program to set print character- 


isti¢s or to make your computer function as a 


correcting typewriter. Retail value $35. 
Available for most disk formats. 
- ч » fw 


CITIZEN 
МЕР-10................. - ... $299 
MSP-15 9554952960 R32352 позитор ое sevse Саі 
MSP-20 ..... — Ёз М Аи 
C-ITOH 
F-10-55 ааФанагефиеявіизвв в80еғәотооевга 1030 
8510 Parallal (Pro-writer) .. ea Т, ғара 
ВӘТПӘЕЕР:,...-)к......-. жүл. 399 
DAISYWRITER 2000 WU. 795 
EPSON - Call on all models 
JUKI 
Ч Fes аге. Е 385 
ОКЕ BOB. meses ванн ‚., 685 
Juki Tractors ...... vies B rait RN 129 
NEC 
zl DIM SGT 1009 
ol c" 18588 з ШЕ 1349 
РЕ Ра] ге в наос 525 
ПОАТИЕ eis iora oS ее 725 
OKIDATA - Call оп all models 
PANASONIC 
ес М УИ бла ы ТТР 258 
ОАА —-—— "oc Atm Call 
joo —— Er, 1 ШШ 515 
KXP3151 TT SK UY 455 
SILVER REED 
EXP 400P ............... «акы. т 235 
EAP BOOR ............. ет 289 
БАРИЯПЦӘЯ,,45.2..,,....2.-Ч-.”. as 399 
EKR TEUR ноне. sa M n ibis 699 
STAR MICRONICS 
В Me PU "ww LL LIE 235 
БОЛЕ, eee TE T У ‚.. 369 
Call for prices on other models 
TOSHIBA 
с өт. P" КҮҮ. --... 549 
КОБ) ks ыйбаа м 2. «айй КШ 1164 
АВ PRINT БУҮЯТСН................. 75 
— — COMPUTERS — — 
ВМРЕ... у mom Call 
Sperry РС Мопо.................. 1650 
— — MOUSE SYSTEMS — — 
PC Mouse м/Раіпібгиѕћ, .........., 135 


Authorized Sperry Dealer 


... $159 Crosstalk 
$55 We stock over 300 ІВМ soll- 
$369 ware programe-call fer pricing 


— — TERMINALS— — 

Qume QVT-102 Green ........... , $448 
WXSESD Ы :24x: 9295.» Жой .. 450 
— = MICROSOFT : --- 

BUS MOUS ка. 5... 120 
Serial Mouse . T Тр ЕТ. 129 
— — MODEMS — — 

Hayes 1200............ ела Я 389 
Hayes 1200B ..................... . 359 
Hayes 2400................. TT 595 
Anchor Mark XII ............ T" 
Anchor Express ................... 274 
Promodem 1200B....... "T № ,.. 265 
Promodem 1200 ........... Meam 305 
— — RAM — — 
64K 150NS Chips (set of 9) ........ 9.5D 
256K Ram Chips (set of 2 E NM 35 
AST Six Pack Plus W/384K......... 295 
AST Адуапіаде............ (азар. SBO 
Hercules Color Сага............. .. 149 
Hercules Graphics Board .......... 295 
Paradise Graphics Board........... 259 
Paradise Five Pak w/64K ...... ..... 175 
Quadram Board ................... 199 
LIUJACDDIOP 1-Е... „гуе ьа 179 
Sigma Maximizer W/64K ........... 189 
512K Expansion Board \//128К..... 145 
STB Graphics Chauffeur Board,.... 255 
STB Mono Воага.................. 155 
TEC Mar Graphics Мазег....,..... 465 
— — DISK DRIVES — — 
lomega Bernoulli 20 mg...... ss... 2450 
lomega Bernoulli Plus 20 mg...... 2625 
10 mg External Hard Drive ......... 825 
33 mg External Hard Drive ........ 1825 
Teac 1/2 Ht. Drives .............. .. 99 
Turbo 10 internal Огме.....,.,,,.. 625 
Turbo 20 Internal Drive ........... 1010 
— — MONITORS — — 
RRL „ТЛ Л... Call for price 
Princeton НХ-12........ МООР ИЕ же... 449 
Princeton Мах 12E ................ 179 
Тахап 425....... к. оь в Ба 399 
Taxan 121 Green .................. 125 
Taxan 122 Атбег.................. 134 


— CP/M SOFTWARE — — 
Call us for pricing on CP/M Software! 
Programs like Multiplan, Wordstar 
Propack, Fortran, Move-It, Crosstalk and 
more! 


TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave., Suite 6 

Phoenix, AZ 85021 


Inquiry 335 
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HAVE BEEN RUNNING 
LONGER THAN MOST 
PRINTER COMPANIES. 

In this age of ram- characteristic of Epson 
pant office automa- ever since we devel- 
tion, Epson’ printers oped the first low-cost 
seem tobe опе ofthe | printer 20 years ago. 
few things that never | No other printer or 
break down.Thisreli- | printer company comes 
able, worry-free per- close to such proven, 
formance has been << reliability. 


FULL COMPANY 
MANAGEME | 


Notall printers work M 2 


ҮЛІН 
RESTS. 


Since Epson is the 


with all computers. -World standard for 

Or all software. — 53 у printers, virtually all 
This ИНН: СУ. à B major hardwareand 

ity can be avoided if Wiss i _ software is designed 

youre just matching pe T. "= to work with our 

one printer to one on B. "printers. From ІВМ" to 


computer Butit 2-4 the newest name on the 
can cause real prob- 75 N market— which means 


lems if you ever ; you сап be sure youll be 
want the flexibility «able to put your Epson 
to hook that printer < , printer to use where 
up to a different t: YOU need it, when 
computer. “you need it. 
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Which is why most 
of our printers have 
been operating longer 
than most printer 
companies. And will 
probably continue 
working after many of 
them have stopped. 


For most people, 
reading a printer 
manual is like hard 
labor. But it's im- 


portant if you want . 


to get the most out 
of your printer. 
We've been work- 
ing to make our 
manuals as user 
friendly as our 
printers. 


ъ 
а LJ 
* s 
ғ 
А 
ч 


The Жаз 
most А», | 
forgettable 


printer you 


ever ТО. 


The main reason cor- 
porate MIS departments 
think so much of Epson 
printers is that once they're 
bought, they rarely have to 
give them another thought. 
With an estimated 5 mil- 
lion lines between failures. 
And 100 million characters 
between new print heads. 

They're easy to use, 
many with simple push- 
button typestyle controls, 
so you wont be hearing 
those complaints or fran- 
tic calls for help. 

The ribbon cartridge is 
very easy to put т and 
take out. No muss. No engi- 
neering degree required. 

And Epson printers are 
famous for being able to 
take those odd little bumps 
and crashing falls that 
render other equipment 
useless. 

Аз for our full year 
warranty, well it’s reas- 
suring to have. But nobody 
seems to need it. 


OSON 


Jor 
ШІ 


If its characters per second 
you're looking for, one of 
these five Epson printers is 
probably just your speed. 

The FX series dot matrix 
printers. 160 cps draft. 32 cps 
Near Letter Quality. 

The LQ-1500 dot matrix 
ye 200 cps draft. 67 cps 

tter Quality. 

The 59-2000 ink jet printer. 
ad draft. 106 cps Letter 


Qu 

TheJX-80 color printer. 160 
eps draft. 32 eps Near Letter 
Quality (optional). 

_ The HS-80 portable ink 

jet printer. 160 cps unidirec- 
tional draft. 32 cps Near 
Letter Quality. 


Just 
А 
Sample 
Of The 


Variety Of 


Туре 
Available 


L@Q—1500 
Printer 


DECISIONS MADE EASY 


Epson's on-going line of 
dot matrix, daisywheel, ink 
jet, and thermal transfer 
printers and plotters sets 
the standard for the entire 
industry. The more you 
know about them, the easier 
your printer decision will be. 


The New Standard. The 
Epson FX series have set 
new standards as the work- 
horses of the industry. With 
print speeds of 160 charac- 
ters per second in draft 


mode, easy access to Near 
Letter Quality, a 20% in- 
crease in throughput, and 
excellent graphics, they're 
the number one selling 
printers from the number 
one printer company. For 
spreadsheets and financial 
reports, there's a wide car- 
riage model. 


The Complete Printer. 


For speed, versatility and 
quality, there's nothing like 


‘| the 26-7500. Featuring a 


24 pin printhead, its type 
rivals an office typewriter, 
at four times the speed of 


СЮ 50 ОП... 
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па mode he 1600 | |e meus 
mode, the LQ- 

flies at 200 cps. And its -— 
graphics are among the 
highest resolution of all dot 
matrix printers. 

The Strong Silent Type. 
The Epson performance 
alternative for sound-sen- 
sitive work environments is 
the quiet new SQ-2000 ink 
jet printer. This state-of- 
the-art printer uses 24 ink 
jet nozzles to produce letter 
quality print on virtually any 
paper. It combines both | 
high speed and high quality. 
It speeds through wide 
carriage spreadsheets at 176 
cps, in draft mode. And 
produces beautiful letter 
quality originals at a remark- 
able 106 cps. As with all 
Epson printers, it offers a full 
year warranty. 


Epson 
LQ-1500 


Epson printers 
are used. pam 
by more major 
companies =  ———À = 
than any other 
зач EPSON 
i umber One. 
Tu And built like it. 
Een s c 
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THE AMIGA PERSONAL COMPUTER 
by Gregg Williams, Jon Edwards, and 
Phillip Кәбіноп..................... 83 


CiARCIKS CIRCUIT CELLAR: BUILD 
THE BASIC-52 CoMPUTER/CONTROLLER 


THE 051-32 CoPROCESSOR BOARD, 

Part I: THE HARDWARE 

by Trevor С. Marshall, George Scolaro. David L. 
Rand. Tom King. and Vincent P. Williams. . 120 
PROGRAMMING PROJECT: CONTEXT-FREE 


PARSING OF ARITHMETIC EXPRESSIONS 
by jonathan Amsterdam .,...... РГН 138 


IN EARLY 1984, officials from a start-up company called Amiga showed jour- 
nalists prototypes of a new personal computer. The prototypes used a Sage 
68000-based machine as a CPU, Big steel boxes performed the special graphics 
and sound functions that Amiga planned to implement in silicon. The graphics 
were spectacular—fast enough to support animation. The audio output not 
only produced music but used stereo to enhance animation. Sound shifted 
from the right speaker to the left as a ball bounced across the screen. Everyone 
wondered if Amiga could reaily reduce all the power in the prototypes to silicon 
chips. . 

Late in 1984 and early in 1985, venture capital firms became wary of new 
entries in the crowded personal computer market increasingly dominated by 
IBM. Serious doubt arose about whether Amiga would be able to get capital 
to manufacture its machine. Many of us feared that the exciting machine we 
had seen in prototype would never become a product. We were delighted 
when Commodore acquired Amiga and saved this technically outstanding 
machine from oblivion. Gregg Williams. Jon Edwards, and Phillip Robinson 
give an in-depth look at the technology that makes the Amiga the most ad- 
vanced and innovative personal computer today. 

Steve Ciarcias Z8 controllers are running all sorts of devices throughout 
the world. This month, Steve introduces a new controller that is bus-compatible 
with his Z8 products. The BASIC-52 computer/controller has an 8K BASIC in 
ROM and so is easy to program. Steve will be developing applications for 
the BASIC-52 in the months ahead. 

BYTE's readers appreciate the 32032 microprocessor from National Semicon- 
ductor because of its outstanding architecture and its raw power. Those who 
want to buy a complete 32032 system can now get systems such as the Elite 
Computer Systems Expert 32 (see What's New, May. page 464). Those readers 
who want to move a 32032 into an existing box can complete the DSI-32 32032 
coprocessor board for the IBM PC described in this issue. Five authors from 
Definicon Systems tell about the hardware and software that will give many 
of us our first taste of 32-bit microcomputing. 

The August Programming Project lists Pascal code that can do context-free 
parsing of arithmetic instructions, which converts them to executable form. 
The code generates what amounts to a Tl-style calculator. In the process of 
building the calculator in software. you learn a lot about the roots of the parser 
in linguistic theory of context-free grammars. Jonathan Amsterdam wrote the 
parser in highly portable Pascal code. 
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WordPerfect 4.0. 


A perfect report card. It 
wasn't necessarily our goal when 
we added the most recent enhance- 
ments to WordPerfect. We were 
more interested in responding to 
the suggestions of our users and 
dealers. 

But a perfect report card is 
like icing on the cake. And it 
makes us more confident than ever 
that WordPerfect 4.0 is the most 
perfect WordPerfect, yet 


Easier. 


Most WordPerfect 4.0 functions 
require only one keystroke, a 
simple press of a finger. And new 
comprehensive documentation 
makes learning a 
breeze. 


Faster. 


Document ort- 
entation means 277 
WordPerfect 4.0 never makes you 
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Performance 
Documentation 
Ease of Use 

Error Handling 


wait between 
pages. No 
matter how 
fast you type, 
WordPerfect 
wort slow you 
down. 


InfoWorld 


Better. 


WordPerfect 4.0 includes several 
features not found on many word 
processors. Like a 100,000-word 
phonetic dictionary; multi-page 
footnoting capability; table of 
contents and index generation; 
automatic outlining and para- 
graph numbering 
and a 4.D net- 
work version. 
Get the word 
processor that 
lives up to 

its name (and 

its report card): 

WordPerfect 4.0. For more 


InfoWorld 


ar 


information, see your dealer. 
Or call or write: 


55] Software 

288 West Center Street 
Orem, Utah 84057 
Information: (801) 227-4020 
Order Desk: 1-800-321-4566, 
Toll-free 


Reaching for perfection. 


oftware 


ks yet. 


Inquiry 285 


PHOTOGRAPHED BY MICHAEL CARR 


PERSONAL COMPUTER 


Its speed and colorful graphics come 
from a 68000 and sophisticated custom chips 


Editor's note: The following is a 
BYTE product preview. It is 

not a review. We provide an 
advanced look al this new product 
because we feel it is significant. 

A complete review will follow 

in a subsequent issue. 


THERE ARE TWO ways to 
get work done inside a 
computer: do it in 
software or do it in 
hardware. The first way 
gives you unlimited 
flexibility; the other, 
speed. The Apple 
Macintosh does 
almost everything 
in software—and. 
(continued) 
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IN BRIEF 


Name 
Amiga Personal Computer 


Manufacturer 
Commodore International 
1200 Wilson Dr. 

West Chester, РА 19380 
(215) 431-9100 


Price 
$1295 


Microprocessor 
Motorola 68000, a 32-/16-bil microprocessor (32-bit internal даа path and 
registers, 16-bit external! data bus) running at 715909 MHz 


Main Memory 
256K bytes dynamic RAM, user-expandable to 512K bytes; 
machines design allaws tor maximum of 85 megabytes 


ROM 
192K bytes of ROM containing multitasking, graphics, sound, 
and animation support routines 


Graphics 

Five modes (320 by 200 pixels, 32 colors; 320 by 400, 32 colors; 640 
by 200, 16 colors; 640 by 400, 16 colors; sample-and-hold mode); 
independent horizontal and vertical scrolling of dua! playfields; 

eight hardware sprites, colors chosen from a palette of 4096 colors 


Sound 
Four independent audio channels; sound produced withoul supervision 
of 68000 


Floppy Disk 

Built-in 3V2-inch double-sided disk drive. Disks hold 880K bytes 

in 160 tracks, each with eleven 512-byte sectors; drive hardware can read 
an entíre track at a time 


Keyboard 

Detached 89-key keyboard with calculator pad, funclion and cursor keys: 
keyboard returns row/column keycodes for each key, sends both key-up and 
key-down signals; can sensa up to two keys simultaneously; 

8-key type-ahead buffer 


Expansion Ports 


Disk рой onto which three addiliona! disk drives can connect via daisy chain; | 


serial port with maximum transfer rate о! 500,000 bps; 

programmable parallel port normally configured as Centronics-compalible; 
expansion bus includes full set of signals for optional peripherals and 
memory expansion 


User Interface (Intuition) 
Supports multitasking through the use of virtual terminals; allows simultaneous 
display of different resolutions and graphics modes 


Bundled Software 
AmigaDOS 

Voice Synthesis Library 
ABasiC 

Tutorial (Mindscape) 
Kaleidoscope (Electronic Arts) 


Audio and Video Ports 
Two stereo audio jacks; RGB analog, RGB digital, and NTSC composite 
oulput 


Miscellaneous 
Three custom chips to control graphics, audio, and peripheral 1/0: chips 
connecied by 19-bit register-address bus; two-button mechanical mouse 


Optional Peripherals 


3¥2-inch 880K-byte disk drive; RGB analog color monitor; 256K-byte memory | 


expansion module; 300/1200-bps modern; MIDI interface: frame grabber 
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not coincidentally people want Apple 
to increase the Mac's speed. add 
color, and lower its price. 

Commodore has just introduced a 
computer that promises these im- 
provements, and it does so by doing 
many things in hardware. At $1295, 
the Amiga Personal Computer (see 
photo 1) promises lightning-fast 
desktop-metaphor graphics in color 
and twice as much memory and disk 
storage as the Macintosh for several 
hundred dollars less than the Macin- 
tosh (about $900, but you'll have to 
buy a monitor or television set for the 
Amiga). It also has an expansion bus 
and a whopping 192K bytes of so- 
phisticated 68000 code in ROM (read- 
only memory} that extends the multi- 
tasking, graphics, sound, and anima- 
tion capabilities of the Amiga 
hardware. 


SYSTEM DESCRIPTION 

The Amiga is summarized in the In 
Brief section on this page. It has no 
slots for expansion cards, but Com- 
modore later intends to offer a box 
that connects to the expansion con- 
nector to add several expansion slots. 
(It is theoretically possible to add 8 
megabytes of memory in this way.) 
The Amigas disk operating system 
will also be able to look at the expan- 
sion box, determine what peripherals 
are present. and configure itself ac- 
cordingly regardless of the box's 
contents. 


SYSTEM ARCHITECTURE 

The Amiga has a unique architecture 
that is only partially described by a 
functional block diagram (see figure 
|. Three custom chips relieve the 
68000 processor of many tasks that 
tie it down in other computers. How- 
ever, the diagram does not show the 
finely tuned sharing of the system's 
data and address buses. the 25 DMA 


Gregg Williams is a senior technical editor al 
BYTE. and Jon Edwards is a technical editor. 
They can be reached at BYTE. POB 372, 
Hancock, NH 03449. Phillip Robinson is 
a West Coast senior technical editor at BYTE. 
He can be reached at BYTE. Magazine. 425 
Battery St.. San Francisco, СА 94111. 
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(direct memory access) channels that 
do many data-movement-intensive 
operations without tying up the 
68000, or the multiprocessing 
routines in ROM that allow the Amiga 
to orchestrate a variety of tasks. In the 
following sections we will look at the 
key elements of the Amiga's system 
architecture. 


THE CUSTOM CHIPS 

The three custom chips that control 
ОМА. graphics, sound, and I/O (input/ 
output) (see photo 2) were designed 
by Jay Miner, who is best known for 
his design of the custom chips in the 
Atari 800 series computers. Although 
we will discuss them in depth by func- 
tion, here is a simple breakdown: 


® The "animation custom chip" actual- 
ly contains several miscellaneous 
functions. It is the "traffic cop" that 
controls DMA. It contains the Copper, 
a coprocessor that can directly con- 
trol the other chips in relation to the 
video beam, and the Blitter, a device 
that quickly draws lines. fills areas with 
a given color, and manipulates rec- 
tangular blocks of pixels. 


GAME 1/0 


PRINTER PORT 


KEYSOARD SERIAL INPUT 


PARALLEL 170 
[2 CHIPS) 


READ-ONLY 
MEMORY 
192K BYTES 


EXPANSION CONNECTOR 


MICROPROCESSOR 


ADDRESS BUS 


BUS CONTROL т] 


16 CHIPS) Los ta te peret 


e The graphics custom chip. which 
manipulates the visible display. per- 
mits up to two independent bit- 
mapped images and eight sprites 
(which are images that can be moved 
easily around the screen, "under" or 
"on top of" the bit-mapped images). 
e The peripherals/sound custom chip 
contains four channels of sound. the 
disk controller, an interrupt controller, 
and the interfaces for the serial port 
and the mouse/joystick port. 


INTERRUPTS AND ОМА 

In the Amiga, all the peripherals are 
interrupt-driven—that is, the 68000 is 
not tied up constantly polling them to 
see if they have new data; instead, the 
68000 gets data from the peripheral 
only when the peripheral sends an in- 
terrupt signal. The peripherals/sound 
chip receives interrupt-request signals 
from one of 15 sources (eg.. the disk 
drive or a sound channel), translates 
the request to one of six interrupt 
levels supported by the 68000 (the 
seventh is reserved for future use], 
and sends the interrupt signal to the 
68000. 


data buses with 25 channels of DMA, 
the registers and logic of which reside 
in the custom chips. Amiga's DMA is 
fast for two reasons: first, the fact that 
each device has its own DMA chan- 
nel decreases the overhead asso- 
ciated with a DMA operation: second. 
many DMA operations are interleaved 
with 68000 bus access in a way that 
makes the DMA transparent to the 
68000 (see below for details). 
When ОМА occurs between mem- 
ory- and custom-chip registers, the 
use of the 19-bit register-address bus 
(see figure 1) makes the transfer twice 
as fast. By putting the memory ad- 
dress on the address bus and the 
register address on the register- 
address bus, the DMA circuitry causes 
the data value to move directly from 
the memory address to the register. 
This occurs twice as fast as DMA 
would via the 68000, which would 
first read the data into itself and then 
write the result to the register. 


LIBRARIES AND DEVICES 
System software (much of it in the 
192K bytes of ROM) contains libraries. 


The 68000 shares the address and (continued) 
--TV = ==- 668 -COMPOSITE = =-= FIDEO 
SIGNALS MODULATOR 170 AUDIO 


mI 


{1 CHIP) 


DDRE 
heresies MULTIPLEXING 
M (3 CHIPS) 
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Figure |: А block diagram of the Amiga Personal Computer. 
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Composite Audio out 


video out 
Connector 
to RF modulator 
RGB Serial External Paralle! Keyboard 
video out interface disk interface interface connector 
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Peripherals/sound | | 68000 


custom chip | processor 
256K Locations 
dynamic RAM Display | for ROMs 
Animation bus arbitration, 85208 
custom chip НАМ support, 


Graphics and bus drivers 


custom chip 


Photo 2: The Amiga motherboard. The internal disk drive. which has been removed. would normally obscure the lower right corner 
of the motherboard. The power supply (not shown) is to the left of the motherboard. 
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a predefined way of organizing useful 
routines so that they can be accessed 
with maximum flexibility. Libraries 
can be resident or transient and can 
be used at any memory address 
(when they're in RAM |random-access 
read/write mernory|. Both routines 
and data can always be called via a 
68000 indirect reference with offset; 
this allows you to write code using a 
library routine without knowing that 
library's address at compile time. (In 
fact, all the code in the system can be 
referenced knowing only one fixed 
address in the machine, and even that 
address is supplied to any machine 
that needs it.) A device is an extension 
of the library concept that allows soft- 
ware to access I/O devices [both pres- 
ent and future) in a uniform way. 


THE ЕХЕС ROUTINES 

The Exec system is a collection of 
reentrant optimized 68000 ROM 
routines that perform many functions 
vital to the operation of the Amiga. 
It includes routines that create and 
manipulate lists and queues, schedule 
tasks by priority, handle interrupts, 
organize device I/O, control memory 
use. and perform other functions. 

An important data structure in the 
Amiga is the list node. The list node is 
a block of data with pointers to the 
predecessor and successor nodes in 
the list it's in, two 8-bit type and priori- 
ty fields, and an associated block of 
data. А list is a doubly linked chain of 
list nodes and items. started by a 
header that points to the first and last 
nodes. Exec contains several routines 
that let you do things like create a new 
list. insert a list item into its proper 
place in a queue, and remove a node 
from a list. 

Another important set of routines 
allows you to manipulate tasks. A task 
is a unit of work that shares the Amiga 
with other tasks in a way that varies 
with both the type and priority of the 
task. (All the current tasks are held in 
a queue and are executed by decreas- 
ing priority) Most programs and oper- 
ations reside in the Amiga as tasks. 

The task priority field, which con- 
tains a number between – 128 and 
127. determines the order in which 
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The Exec routines 
perjorm many 
functions vital 
to the operation 
of the Amiga. 


tasks will execute. Tasks with identical 
numbers share the Amiga in time 
slices of preselected duration. A task 
with higher priority preempts the cur- 
rent task and begins executing. 
Because the system saves а tasks 
states, registers, and stack area. a task 
can resume at any time. More impor- 
tant. programmers do not have to 
make allowances for other tasks that 
may be running concurrently—while a 
task is active, it “thinks” that it has full 
unrestricted access to the 68000. 


SHARING THE SYSTEM BUS 
Consider that the Amiga can simulta- 
neously read the disk. play four chan- 
nels of audio, and show 16-color low- 
resolution bit-plane graphics and 
eight sprites with virtually no slow- 
down of the 68000 processor. This is 
possible largely because of the way 
various subsystems share the bus. 

The Amiga's 68000 runs at 7.15909 
MHz. while its memory runs at twice 
that speed. Most of the instructions 
in the 68000 alternate between using 
the bus and doing internal calculation. 
In this situation, the memory can run 
at its top speed and still leave every 
other bus cycle free. 

The bus sharing takes place in sub- 
divisions of the time the electron gun 
takes to draw one line of pixels and 
do a horizontal retrace. approximately 
63 microseconds (gus). This divides 
into approximately 226 memory- 
access cycles of 280 nanoseconds Ins) 
each. The Copper. Blitter. and 68000 
access memory on the even cycles (0. 
2.4....}: the odd cycles (1, 3, 5... .) 
are reserved for four cycles of mem- 
ory-refresh DMA. three cycles of disk 
DMA. four cycles of audio DMA 
(enough for four channels), 16 cycles 
of sprite DMA (enough for eight 
sprites}. and 80 cycles of bit-plane 


ОМА (enough to show a l6-color low- 
resolution image). The DMA circuits 
on each chip "know" when their slots 
occur on each horizontal line and 
automatically initiate the DMA trans- 
fer without involving rhe 68000. 

In many cases, the Copper and the 
Blitter aren't active, leaving the 68000 
running at full speed. (Actually. some 
instructions need the bus at odd 
times; if the bus isn't available, the 
68000 will insert wait states until the 
bus-arbitration PAL [programmed- 
array logic chip] signals that the bus 
is [ree by asserting the 68000's DTACK 
line. This happens more frequently as 
the custom chips demand more of the 
bus's cycles.) 

Several things modify this bus shar- 
ing. If you use more than four bit 
planes of low-resolution display. or 
more than two high-resolution bit 
planes, the bit-plane ОМА wiil steal 
some memory cycles from the 68000. 
Both the Copper and the Blitter have 
higher priority than the 68000 and 
will get the cycles they need first. If 
the Blitter senses a memory-bus re- 
quest by the 68000. it will halt within 
a few cycles to let the 68000 use the 
bus; then it will again take over the 
bus and continue. This gives the 
68000 some cycles even when the 
Blitter is running. If you set an inter- 
nal "Blitter priority" bit. however, the 
Blitter steals all the cycles it needs 
from the 68000. Even this is not as 
bad as it sounds; whenever any of the 
above items steals cycles. it still per- 
forms its function faster and more ef- 
ficiently than the 68000 could have. 


MULTITASKING 
The Amiga is multitasking—that is, it 
can work on more than one thing at 
a time. At a low level, for example this 
means that the Amiga can move 
sprites, read from the disk, and play 
music at the same time. At higher 
levels, several programs can run 6і- 
multaneously in overlapping windows. 
The Amiga's multitasking ability 
comes [rom several features we've 
already discussed: the interrupt struc- 
ture and the Exec multitasking rou- 
tines in ROM. Interrupts. which are 
(continuedi 
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routed through and prioritized by the 
peripherals/sound chip, initiate task 
switching. For example. when a pe- 
ripheral signals its need to do МО, the 
interrupt goes through the periph- 
erals/sound chip and causes the pe- 
ripheral's interrupt routine to execute 
(assuming that no interrupt of higher 
priority is running). The interrupt 
routine either handles the peripheral's 
need immediately or notifies a task to 
do so, then the routine ends. Іп both 
cases, the Amiga then calls the task 
rescheduler. which ensures that the 
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appropriate task has the chance to 
use the system. 


THE COPPER 

The Copper is a coprocessor inside 
the animation chip that runs its own 
program. The execution of this pro- 
gram is tied to the progress of the 
electron beam as it draws the video 
display. Because of this capability, the 
Copper is most often used to control 
the graphics and sound parts of the 
custom chips, thus relieving the 68000 
of the same task. The Copper reads 


«—- 256K OF CHIP RAM 
(RAM FOR STANDARD MACHINE ) 


256K OF CHIP RAM 
(OPTIONAL PLUG-IN MEMORY} 


“--- 12K RESERVEO AS ADDRESS SPACE 
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Е00000 
512K-RESERVED 
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Е80000 | 112K CONTROL AREA FOR 
CONFIGURATION OF EXPANSION AREA 


832K -RESERVED 


182K, OF SYSTEM ROM 


е 
FFFFFF IS FINAL ADDRESS- 


Figure 2: The Amiga memory map. 
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TOTAL WORKSPACE 15 16 MEGABYTES 


its instructions from memory and uses 
DMA to write from its program (in 
memory) to the registers іп itself and 
the other two custom chips. (Accord- 
ing to Jay Miner, this is not so strange 
if you look at the three chips as “опе 
big custom chip: ) 

The Соррег$ instruction set has 
only three instruction types: move im- 
mediate data to a register, wait until 
the electron beam passes a given 
position, and skip past the next in- 
struction if the electron beam is past 
a given location. The beam-position 
values are accurate to the exact line 
vertically and to 4 low-resolution 
pixels (or 8 high-resolution pixels) 
horizontally. 

The Соррег$ versatility can be ex- 
tended by clever use of its registers. 
For example. you can get the Copper 
to jump to a given instruction by caus- 
ing the new address to be placed in 
the Coppers internal "program 
counter.’ By setting bit 15 of the IN- 
TREQ (interrupt request) register, the 
Copper can cause a level-6 interrupt. 
which should lead to a more complex 
68000 routine that will service the 
situation that caused the interrupt. 

One important aspect of the Cop- 
per is that. while it is waiting for the 
electron beam, it is off the system bus 
and does not tie up any resources. 
This is in contrast to many systems 
that tie up their processors while 
waiting for a given beam position. 
Because of the Copper. the 68000 is 
never tied up for several milliseconds 
waiting for a display-related event. 

The Copper can handle many basic 
system functions without the interven- 
tion of the 68000. For example. it can 
refresh certain bit-plane and sprite 
values that must be restored at the 
beginning of each frame. It can also 
change the color palette in mid- 
screen (giving you more than 32 
colors on the screen) change the 
graphics mode (saving memory). and 
update the display memory without 
glitches by changing an image after the 
electron beam has drawn it for the 
current frame. 

The Copper programs give the max- 
imum amount of control over the 
video display and events of that 


Periodicity, but most programmers 
will not create them directly. Many of 
the ROM routines that accomplish 
high-level tasks manipulate Copper 
programs to get their work done. 


MEMORY SPACE 
The first 512K bytes of memory is 
called the chip memory (see figure 2 for 
a memory map). Any function per- 
formed by the custom chips—bit- 
plane and sprite images, Copper рго- 
grams, and other data (covered 
below)—must be in this memory area. 
Of course, in the standard 256K-byte 
Amiga (or the expanded 512K-byte 
version), the chip memory is also 
used for everything else a computer 
needs RAM for. Commodore/Amiga 
may announce an expansion box at 
a later date that can accommodate 
various peripheral cards and up to 8 
continuous megabytes of memory. 
Normal programs and data should be 
placed there. leaving the display 
memory free for its specialized uses. 


GRAPHICS 

The Amiga's graphics are, in a word, 
breathtaking—in both their quality 
and their speed. The machine's major 
graphic components are the playfield. 
the sprites, the Blitter. and the anima- 
tion and text routines. 


THE PLAYFIELD 
A bit map is an area of memory that 
the computer interprets as a rec- 
tangular array of pixels (dots); most 
computers have some bit- mapped 
graphics capability Many machines 
form different colored pixels by 
grouping two or more adjacent bits in 
the bit map. The Amiga, however, 
uses only one bit per pixel in its bit 
map (this is called a bit plane) and 
“stacks separate bit planes together 
to get different colors (see figure 3). 
(The colors available are not "hard- 
wired" into the machine but are speci- 
fied in a color-register table, also known 
as a color palette.) An image created by 
multiple bit planes is called a raster. 
The plaufield is the bit-mapped graph- 
ics display that comprises most of the 
Amiga's video display. 

The Amiga can stack up to five bit 
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Figure 3: Amiga playfield graphics. The bits from a given position in each bit plane 
combine to create an index into the color-register table. The selected entry in the color- 


register table determines the color of the pixel. 


planes to get a maximum of 32 colors. 
The color-register table contains 
12-bit values that can specify апу of 
4096 different colors. Therefore, the 
Amiga can draw images that use any 
32 of these 4096 colors. 

The Amiga has five bit-mapped res- 
olutions. Four of them come from two 
horizontal resolutions (320 pixels per 
line. low resolution. and 640 pixels 
per line, high resolution] times two 
vertical resolutions (200 visible lines 
per screen, noninterlaced frame, dis- 
played every 1/60 second. and 400 
visible lines per screen. interlaced 
frame, displayed in two passes every 
1/30 second) These can take any- 
where from a minimum of 4000 bytes 
(for a 320- by 200-pixel image} to 
32.000 bytes (for a 640- by 400-pixel 
image). Photo 3 shows an example of 
the 320 by 200 mode. 

The fifth mode, called Rold-and-modify. 
uses six bit planes in a way that can 
simultaneously display all 4096 colors 
on screen. In this mode, the top 2 bits 
of a pixel control the interpretation of 
the bottom 4 bits, which may repre- 


sent either а color-register table value 
for that pixel or a modification to one 
component of the previous pixel's 
color. Using hold-and-modify. you can 
display all 4096 colors on an analog 
RGB (red-green-blue] color monitor. 
A playfield image can be much 
larger, both horizontally and vertical- 
ly, than the screen area used to dis- 
play it. By manipulating several 
register values. you can scroll an 
image horizontally. vertically, or both. 
with very little effort. (When the total 
image is wider than its displayed part. 
the last pixel on one line and the first 
pixel on the next are not adjacent and 
are separated by a fixed number of 
bytes. The Amiga makes use of modulo 
registers to make the manipulation of 
two such bytes as fast and as simple 

as if they were contiguous.) 
Another display option is called the 
dual-playfield mode. When you use this 
mode. up to six bit planes are divided 
into two separate images of up to 
three bit planes each, with one image 
having priority over the other. This 
(continued) 
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often simplifies complex graphic dis- 
plays. For example, to simulate the ef- 
fect of looking at a landscape through 
binoculars, you can scroll a wide land- 
scape playfield "underneath" a sta- 
tionary playfield that is al! black ex- 
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cept for a transparent area that lets defining the horizontal and vertical 


the lower playfield show through. 


SPRITES 
A sprite is a small bit-mapped image 
that can be repositioned simply by re- 


Photo 3: Robocity, an example of Amiga graphics in the 320- by 200-pixel 


32-color mode. 


Photo 4: The Workbench display, This is an example of the 640 by 200 mode. 
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values for its upper left corner: sprites 
are independent of the playfield and 
appear to be over or under each 
other and the playfield(s) according to 
a specified priority. 

The Amiga has eight hardware 
sprites. each of which сап have three 
colors (sprites are two bit planes 
deep. and each 2-bit pixel translates 
to three colors plus transparency). 
Amiga sprites are 16 low-resolution 
pixels wide by any height. Each pair 
of sprites shares a different three- 
color color-register table (for example. 
sprites 0 and | share color registers 
17. 18. and 19, sprites 2 and 3 share 
21, 22, and 23), allowing the eight 
sprites to use up to 12 colors. Adja- 
cent sprites (0 and 1, for example) can 
be allacfted. meaning that their four bit 
planes are combined: an attached 
sprite pair can then use color registers 
17 through 31 to display up to 15 
colors. 

As happens often in the Amiga. 
complexity underlies apparent simpli- 
City. À sprite is actually a 16-bit value 
with a specified horizontal displace- 
ment for the current line of the video 
display In manual mode, you are 
responsible for creating the sprites 
image on a line-by-line basis (few peo- 
ple will use this mode directly). In 
automatic mode. however, vou activate 
the sprites DMA circuitry, which looks 
to a data structure that contains the 
line-by-line position and shape of the 
sprite and draws it automatically. In 
addition, you can redefine the sprite 
indefinitely while the electron beam 
creates the video display. The sprite 
DMA circuitry accepts a list of sprite 
position and shape-definition words 
and draws them as long as the bot- 
tom line of one occurrence and the 
top line of the next are separated by 
at least one video line (note that this 
is without intervention of the Copper). 


THE BLITTER 

The Blitter is an area of the animation 

chip that controls a DMA channel de- 

dicated to drawing lines and manipu- 

lating rectangular areas of the play- 

field. Its name comes from an earlier 
(continued) 
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term, bit-blt, which means “bit-mapped 
block transfer” Miner calls it a Bimmer, 
for “bit-mapped image manipulator; 
because of its extended capabilities. 
but “Blitter” is used exclusively in the 
Amiga's documentation. 

When manipulating blocks of an 
image. the Blitter (when properly set 
up) takes care of a number of "house- 
keeping" tasks that, in other com- 
puters, tie up a lot of the processor's 
time. These include: masking out the 
bits just outside the image that belong 
to the same memory word as the 
desired bits; shifting the image several 
bits horizontally to match the word 
alignment of the destination: and fill- 
ing an area bounded on the left and 
right by two nonhorizontal single-pixel 
lines (this is the basis of its area-fil! 
capability). 

The Blitter distinguishes itself from 
other bit-blt devices by its ability to 
combine up to three source areas in 
one of 256 ways to become the des- 
tination area. (if we call the sources 
А. В. and С and their inverses А. В, 
and С, these combine in eight 
ways: АВС, АВС. АВС, ..., АВС. 
There are 256 possible combinations 
of these eight terms.) 

When being used to draw lines, the 
Blitter can draw lines as 1s, Os, or a 
specified pattern; it can also draw 
single-bit-wide lines, which are 
needed to bound an area to be filled. 

In both its line-drawing and area- 
manipulating operations, the Blitter 
must have à moderate amount of 
"housekeeping" calculations done 
first. Given the speed and simplicity 
of the resulting operation. the setup 
calculations are not an unreasonable 
overhead; however, you can deal with 
the Blitter on a higher level using 
some graphics routines in ROM. 


ANIMATION ROUTINES 

The animation routines that are part 
of the Amiga's ROM form the basis for 
the most sophisticated color anima- 
tion the personal computer market 
has ever seen. One of the demonstra- 
tions we saw, Robocity. showed five 
cartoon characters roaming across the 
screen, The resolution was very 
good—only when you looked closely 
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Tie basic 


element in the 
animation subroutine 
is the GEL, 
a graphics 
element. 


could you see the "jaggies" that 
proved you weren't looking at a hand- 
drawn cartoon. 

Animation is accomplished through 
a few subroutine calls that draw a 
linked list of things needing to be 
animated. The basic element in the 
animation subsystem is the GEL. or 
graphics element. There are four 
types of GELs: VSprites, BOBs, Anim- 
Comps. and AnimObjs. 

VSprite stands for "virtual sprite” A 
VSprite is a data structure in memory, 
closely tied to a hardware sprite, that 
is managed by the animation routines. 
By letting the routines manage the 
mapping of VSprites to hardware 
sprites, you can (with some limita- 
tions) define more than eight VSprites 
and let the routines keep track of the 
details automatically. VSprites can 
also be clipped to display themselves 
only within a certain horizontal slice 
of the display. 

BOB stands for "Blitter object" A 
BOB is an image that acts like a sprite. 
but the animation routines use the 
Blitter to "paste" the image onto the 
playfield and (optionally) restore the 
image that was "underneath" the 
BOB. A BOB is defined by the com- 
bination of a BOB data structure and 
a VSprite data structure, both of 
which point to each other. One advan- 
tage of a BOB over a VSprite is that 
a BOB is drawn into a playfield—this 
means it can be of any width and it 
can have as many colors as the play- 
field (up to 32). BOBs can also be 
clipped to appear only in a certain 
rectangular window. 

An AnimComp is an animation com- 
ponent, one part of an AnimObj, an 
animation object. If your AnimObj is 
a figure of a man walking. its Anim- 


Comps will probably include BOBs for 
a torso, a head. two arms. and two 
legs. Each AnimComp includes 
several views of the same object (e.g. 
arm bent, arm straight) with an asso- 
ciated time that must elapse before 
progressing from one view to the 
next. Once all this is assembled. 
repeated calls to the Animate routine 
substitute new views (as determined 
by their timer constants) into the 
linked list of GELs before drawing the 
items in the list. 

You can do sequenced drawing animation 
by specifying a series of views that 
describe a repeated motion and by 
specifying an offset to add to the ob- 
ject’s position each time the routines 
cycle from the last view to the first. For 
example, take the example of a cat 
walking two steps to the right in six 
views so that view | appears natural 
when it is shown after view 6. By 
specifying the correct horizontal off- 
set to the right (which gets added 
every time the image cycles back to 
view 1), the Animate routine will auto- 
matically draw the six views in the cor- 
rect order and position to make the 
cat appear to walk across the entire 
width of the screen. 

Alternatively you can have the 
Animate routine do motion-control anima- 
tion, in which the next position of a 
BOB is automatically calculated from 
its current position and four x- and y- 
axis velocity and acceleration values. 
(You can also do this with a "ring" of 
BOB views that cycle as in sequenced 
drawing animation.) 

Another routine. DoCollision, detects 
two types of collisions, GEL-to-GEL 
collisions and boundary collisions 
(collisions of GELs with rectangular 
boundary windows}; the routine then 
executes a given collision-handling 
routine from a table of 16 possible 
routines. GELs can be coded so that 
only certain types of collisions 
register (useful in a game. for exam- 
ple, to detect missile-target collisions 
but not missile-missile collisions). 


TEXT 

The Amiga treats text as a special 

kind of graphics. Fonts are described 
(continued) 
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by a Text Font (TF) data structure that 
allows the creation of either monc- 
spaced or proportional characters of 
any height. To save room with larger 
fonts, a font may define anywhere be- 
tween | and 255 characters. Two 
fonts, Topaz 8 and Topaz 9. are in the 
Amiga ROM. The first gives 40 char- 
acters per line in normal resolution, 
80 in high resolution; the second 
gives 30 and 60 characters per line. 
respectively. Additional fonts may be 
loaded into and removed from RAM 
as needed, 

The Amiga uses the ROM routine 
TxWrite to draw a given message to 
a given location. The text can be 
drawn in one of two user-definable 
“pen” colors and in one of three draw- 
ing modes: JAMI. an overstrike mode: 
[АМ2, a mode that draws both the 
character in one color and the “white 
space” behind it in another; and Com- 
plement, which inverts every pixe! 
that corresponds to a pixel of the 
character being drawn. 

As in the Apple Macintosh, fonts 
may be modified by combining any of 
several styles: underline, italic, 
boldface. and extended. However. 
unlike the Macintosh. the Amiga text- 
drawing routine looks for a separate- 
ly defined font that contains the 
needed style(s). If this fails, a future 
revision of the text-drawing routine 
may try to modify the existing "nor- 
mal" version of the font (this is the 
only way of achieving font styles in 
the Macintosh). 


AUDIO HARDWARE 

The Amiga includes four hardware 
channels of sound that are largely 
controlled by DMA circuitry. indepen- 
dent of the 68000. Audio-controlling 
routines in part of the Amigas ROM 
extend these capabilities, allowing 
you to work with the Атіра5 sound 
capabilities at a higher conceptual 
level and to manipulate the sound 
channels "on the fly" without "glitch- 
ing” the output. 

The four channels of sound. num- 
bered 0 through 3. are converted to 
analog signals. filtered through a low- 
pass filter. and mixed into two 
separate output signals, one combin- 
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Fonts may be 


modified by any 
combination of 
several styles: 
underline, italic, 
boldface, and extended. 


ing channels О and 3, the other, chan- 
nels | and 2. The filter begins to at- 
tenuate frequencies between 5.5 kHz 
and 7.5 kHz and effectively eliminates 
any higher frequencies. This elimi- 
nates much aliasing, which is distortion 
that occurs when a signal that was 
sampled too infrequently is played 
back. 

The sound channels can be con- 
trolled directly by the 68000. which 
gives you complete control over the 
sound but keeps the 68000 from do- 
ing other work. In most cases, you can 
get the sound you need by letting the 
DMA channels produce the sound 
from a table of values (called a sound 
table) that describe one or more cycles 
of the needed waveform. 

In the Amiga, each audio DMA 
channel includes registers that give 
the channels loudness, point to a 
16-Бімміде table of sound-table bytes 
(the values are fetched a word at a 
time and must be stored on even byte 
boundaries). and establish the time 
that must elapse before the next 
sound byte is sent out. This last is a 
period register, which contains a value 
that is decremented every 279 ns; the 
next value from the sound table is 
sent out when the counter reaches 
zero, and the register is reset to its 
criginal value. When the pointer to 
the sound table reaches its last value, 
the pointer is reset to the start of the 
table. In this way. the audio channel 
continues to produce the given wave- 
form without supervision until it is ex- 
plicitly turned off. 

Sound channels 0 through 2 can be 
attached to the channels directly above 
them to modulate the output of the 
higher channel. When a channel is at- 
tached, the 16-bit words that make up 


its sound table are not interpreted as 
two 8-bit sound values. Instead. the 
data words are interpreted as volume 
or period values for the current value 
in the channel being modulated (i.e.. 
the volume value wil! determine the 
current loudness of the channel, and 
the period value determines how 
much time passes before the channel 
sends out the next value in its sound 
table). You can manipulate these 
values to cause either amplitude 
modulation, frequency modulation, or 
both. 


AUDIO SOFTWARE 

The ROM contains three kinds of rou- 
tines. The first. channel-allocation rou- 
tines. allow you to allocate. use. and 
discard a channel without keeping 
track of which channel it is. If you have 
more than four “virtual” channels 
open, the four with the highest priori- 
ties are mapped to actual hardware 
audio channels. 

Second, the DMA-contro! routines 
control the way the audio DMA chan- 
пе! manipulates the hardware audio 
channel via the various registers and 
the sound table. Іп addition, you can 
cause the channel to send a user- 
specified signal bit to an existing task 
(which may then trigger some event) 
when the sound channel has played 
a given number of repetitions of the 
sound table: this allows tasks to 
manipulate the Amiga based on the 
sound channel's activity. 

Third, the envelope-generator rou- 
tines automate the task of varying the 
amplitude envelope that determines 
how slow or fast a note changes 
volume when it is played. To use these 
routines, you must create a table of 
four slope/destination values that 
describe an ADSR (attack, decay, sus- 
tain. release) envelope. (The ADSR 
envelope tells you how fast the note 
gains volume as soon as it starts, what 
its maximum value is, how fast it 
decays once it reaches that value, on 
what level it remains as long as the 
note is sustained, and how fast it 
returns to zero once the note is re- 
leased. You can draw such an en- 
velope with four line segments; the 

(continued) 


Ferocious 


FORTRAN. 


Microsoft® FORTRAN crunches 
numbers with a vengeance! 

It combines fast and efficient 
native code compilation with 
built-in 8087 coprocessor support. 
The result? Mini and mainframe 
performance from your MS*DOS 
micro. 

Based on the 77 standard, 
Microsoft FORTRAN supports 
extensive statements and data 
types—including complex num- 
bers and IEEE single and double- 
precision floating point accuracy. 

Support for large arrays (greater 
than 64K bytes), Ac module 

compilation, 
MIC ROSOFT. and overlays, 
allow you to create very large 
programs—up to one megabyte, 
with access to more than 65 
thousand records in a file as large 
as four gigabytes. 


How do programmers feel 


about Microsoft FORTRAN? 
"The first FORTRAN compiler 


"Росе exclusive of handling and Washington State sales сах. 
is а trademark of Microsoft Corporation 


Microsoft is a registered trademark and MS 


that takes advantage of the full 
addressing capability of the 8088 
and the power of the 8087” 
—Jack Wilschke, Softalk 

“We decided to use the 
Microsoft FORTRAN Compiler 
for its INTEGER 4 capability 
and the flexibility of its 8087 


implementation: 
— Charlie Huizena & 
Chip Barnaky, PC World 


Call 800-426-9400 to order 
the ferocious FORTRAN. 
$350* 


In Washington State, call 206- 
828-8088. Ask for operator A4, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft FORTRAN 


in action. 
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Amiga defines the ADSR envelope by 
giving the slope and destination y-axis 
values for each line segment.) As with 
the audio DMA, the software involved 
can be told to send a signal bit to a 
given task when the envelope is 
completed. 

One potentially significant piece of 
code is a library of text-to-speech rou- 
tines that is included with the stan- 
dard Amiga computer. These are tran- 
sient routines that are loaded from 
disk to memory when needed: they 
are capable of “speaking” normal 
English text in a variety of pitches and 
rates via one of the sound channels. 
We heard the routines and found their 
output to be heavily inflected but 
understandable even with our eyes 
closed (a test that many text-to- 
speech algorithms fail). 


INTUITION 

Intuition. the user interface of the 
Amiga. sits on top of the disk operat- 
ing system and provides the icon- 
oriented, mouse-based, desktop- 
metaphor interface popularized by 
the Apple Macintosh. Intuition com- 
plements the architectural philosophy 
and the graphics capabilities of the 
computer by managing a complex 
windowing system and providing ac- 
cess to multitasking capabilities. 

Intuition allows programs to ex- 
ecute, each in its own window, simul- 
taneously. Each program opens a vir- 
tual terminal that has access to all the 
system resources. Even though multi- 
ple programs can execute simulta- 
neously, only one can accept input 
and display its menu bar. You can 
select which program does this by 
clicking on its window: this window 
will also display special command 
messages from the system. Different 
programs can share the video display, 
or a single program can create several 
virtual terminals. 

To support the simultaneous display 
of different resolutions and graphics 
modes, Intuition uses screens, which 
are rectangular areas that occupy the 
full width of the video diplay. Screens 
have predefined resolutions, color 
palettes, and height and contain one 
or more windows. A bar at the top of 
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each screen identifies the screen. 

All screens have pull-down menus. 
Pressing the right mouse button. 
which generally summons a menu. 
transforms the screen bar into a menu 
bar (а strip containing the names of 
the menus that apply to the current- 
ly active window). The screen bar also 
contains two boxes that. when clicked 
with the left mouse button (generally 
responsible for selecting things]. 
move the screen to the top or bottom 
of the stack of screens. You can select 
menu items in the conventional way, 
although there are several пем fea- 
tures. Pull-down menus, for example, 
can have up to two levels (see photo 
4). Menus can contain options that. 
when selected. persist until other, 
mutually exclusive choices are made. 
Programs may allow you to use com- 
mand-key/letter combinations to 
select commonly used menu items. 

Programmers have considerable 
flexibility in designing the menus. For 
example. menus can appear in multi- 
column format and contain graphics. 
Menu items can, when selected, be 
marked with checks, and they can 
automatically display command-key/ 
letter alternatives. 

Windows, which appear within 
screens, can support all of the 
Amiga's graphics, text, and animation 
features. Since Intuition opens ap- 
plication programs in windows, ap- 
plications must specify their graphics, 
text. and color requirements by 
selecting or creating an appropriate 
screen. Intuition will support as many 
screens and windows as can fit in 
memory, but only one window and, 
by extension. one screen can receive 
input at a time. As a virtual terminal, 
programs need not know if they are 
active: they can continue to process 
data as long as they don't need any 
external input. 

You can activate a window either by 
moving the on-screen pointer inside 
it and clicking the mouse button or by 
moving an icon into it. Closing a win- 
dow causes the last activated window 
to be reactivated. Windows can in- 
clude any of several features, includ- 
ing vertical and horizontal scroll bars. 
title bars, window-dragging areas 


(used to drag the window to a new 
position) depth arrangers (which 
move the window to the top or bot- 
tom of a stack of windows), sizing 
boxes (which allow you to change the 
window's size) and close boxes 
(which close a window). 

Intuition supports backdrop windows, 
which open behind all other windows 
and cannot be moved, sized, or 
depth-arranged. The application pro- 
gram is entirely responsible for main- 
taining its contents. and normal win- 
dows appear on top of it. A graphics 
program, for example. may use a 
backdrop window as the primary 
drawing area and call a normal win- 
dow to show you a palette of colors 
from which to choose. 

Programmers can specify whether 
an application will refresh its window 
when partially covered and un- 
covered, or whether memory must be 
allocated to save the concealed por- 
tions of the window. A third choice. 
super bit map, reserves enough memory 
to store an image larger than the win- 
dowing system will display. Intuition 
automatically adjusts and displays as 
much of the super bit map as it can. 
Programmers can use this technique 
to create windows whose contents 
scroll. They can also determine where 
windows will appear, what color to 
use when drawing the border and 
text, whether the window will have a 
border, and whether to include a win- 
dow title. 


REQUESTERS, ALERTS, AND 
GADGETS 
Requesters are pop-up information 
boxes that wait for either keyboard or 
mouse input from you. Normally, you 
will have to click the left mouse but- 
ton over an "OK" area before con- 
tinuing, although you may be able to 
switch to a different window (the re- 
quester will still be there when you 
return to the first window). With a 
single call, programmers can attach 
requesters to a window or to the dou- 
ble click of the mouse button. 
Programmers have access to pre- 
defined system requesters, like the 
"Please Insert Disk XXXX" requester. 
(continued) 
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boredom 


Crisp, clean, hardcopy graphics make dramatic im- 
pressions. Now, with Houston Instrument's PC Plotter, 
you have an affordable way to link the power of 
graphics to your personal computer. The PC Plotter 
produces quality graphics at a price you won't mind 
paying. It allows you to produce vibrant line, bar, and 
pie charts using eight different colors on either paper 
or overhead transparencies. And you can create either 
8/5" x ог 11" x 17" graphics. 

Whether you're a computer wizard or novice, the 
PC Plotter is simple to operate and can be used with 
virtually any computer on the market today. Plus, your 
graphics software choices are unlimited. Houston 
Instrument products are supported by а versatile 
collection of more than 250 graphics software packages. 
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For нше», just take a look at the above photo and 
you'll see plots created by PFS:® Graph, Lotus? 
1-2-3," Peachtree Business Graphics System," Design 
Intelligence,” ' Energraphics,™ and Smart Spreadsheet 
with Graphics. 

Make the most out of owning an IBM,® Apple® or 
other personal computer. Give На PC Plotter. . . and 
give your presentations the visual advantage you need 
to win in business. 

Visit your authorized Houston Instrument dealer or 
local computer store today and ask for a demonstra- 
tion of the PC Plotter. For more information, call us at 
800-531 -5205. Texas residents may phone (512) 835-0900. 
Houston Instrument products are designed, marketed, and 
manufactured in Austin, Texas. 
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To use a custom requester. however, 
the programmer must specify things 
like gadgets (discussed below). 
borders, requester text, and, if 
desired. hand-designed bit-mapped 
images. 

Alerts are special screens that carry 
absolutely crucial information. They 
differ from requesters in that no 
screen or window can obscure them, 
and users must act immediately on 
the information before proceeding. 


| Recovery alerts require immediate 


responses: dead-end alerts tell users that 
the system has crashed. 

Screens, windows, requesters, and 
alerts all use gadgets, which are input 
devices that attach to windows, re- 
questers. and alerts. System gadgets in- 
clude window-sizing gadgets, window-/ 
screen-dragging areas. depth ar- 
rangers, and close boxes. 

Programmers can design their own 
gadgets by specifying border shapes 
and colors, describing the select box 
of the gadget, providing gadget text, 
supplying a memory buffer for the 
gadget response. and defining how 
the gadget will behave. 

In addition to system gadgets. pro- 
grammers can select among Boolean, 
string, integer, and proportional 
gadgets. Boolean gadgets are true/false 
devices that return a value only when 
selected. String gadgets return a string 
from the keyboard. integer gadgets 
return integer values. Proportional 
gadgets. which return a value propor- 
tional to their positions on either the 
horizontal or vertical axis (or both). 
are similar to scroll bars on the Macin- 
tosh. A programmer can customize 
the appearance of the knob (the ele- 
ment that slides along the axis of 
movement) to something different 
from the default rectangular shape. 


THE WORKBENCH 
Intuition includes Workbench. an 


| iconic, window-based command inter- 


face. The Workbench area is a four- 
color screen with 640- by 200-pixel 
resolution. It is both a screen on which 
disks will open and application pro- 
grams will run and an application that 
keeps track of Workbench objects and 
displays information using Intuition 


windows. The Workbench automati- 
cally opens when you enter a disk 
containing it. By opening the Work- 
bench library, programmers can ac- 
cess Workbench functions to create 
and manipulate the Workbench and 
Workbench objects. 

In the Workbench, users can open 
and close disks, tools, projects. 
drawers, the clipboard, and the trash 
can. Opening a teal (Amiga's term for 
an application program) creates a win- 
dow on the current screen. Tools 
create projects—files associated with 
the tool. (A document file, for exam- 
ple. is the project of a word-process- 
ing application.) Opening a tool auto- 
matically opens a window that lists 
the names of available projects. Open- 
ing a project icon automatically opens 
the tool associated with it. 

Workbench also supports extended 
selection. a method of selecting multi- 
ple items that will be operated on in 
the order they were selected. For ex- 
ample, you can select a word pro- 
cessor and three projects (docu- 
ments]; the word processor will then 
work on the projects in the order in 
which they were selected. 

Drawers are Workbench icons that 
contain tools, projects, and other 
drawers: when opened, they display 
their contents as icons in a window. 
To add an item to the drawer, either 
drag the item's icon into the window 
of an opened drawer or drop it over 
a closed drawer's icon. You can delete 
an item by moving its icon over the 
trash can. a special drawer in each 
disk drawer that contains deleted 
objects. 

The clipboard is a special object that 
lets you transfer data between tools 
(programs). The clipboard stores the 
last text. graphics. or data cut from a 
project as а RAM-based file (disk 
based if the clipping is too large for 
memory). By using the clipboard. you 
can quickly transfer information be- 
tween tools or projects. 

Programmers can also design cus- 
tom screens, in which they can specify 
things like the screen size and posi- 
Поп, the number of colors available, 
the screen titles, and the default font. 

(continued) 
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= emea — —— 


Now you can use your PC to 
develop software for virtually 
any microprocessor. Quickly. 
Easily. Inexpensively. 


THE AVOCET CROSS-ASSEMBLER FAMILY. 
СРЛА-88 


68000/68010 595.00 


* Trademark of Окуга! Research 
~ Trademark ol Merosga 


Avocet cross-assemblers, simu- 
lators, emulators and EPROM 
programmers will help put your 
design ideas into more chips than 
any other software development 
system on the market. You don't 
need a mainframe, or even a dedi- 
cated system. All you need is a 
PC, a good idea...and Avocet. It's 
as simple as that. 

Avocet has been creating tools 
for software development since 
1979 to help design engineers find 
easier and more productive ways 
to develop software for virtually 
any microprocessor—without 
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switching development systems. 
Our customers turn ideas into 
real products. From data entry 
through assembly, debugging and 
final EPROMSs, Avocet has every- 
thing you need to transform your 
personal computer into a fully 
integrated development system. 


Cross-assembler capabilities. 
No matter what the application, our 
family of cross-assemblers runs 
on any computer with CP/M* or 
DOS and processes assembly lan- 
guage for most microprocessors. 


АЕ the bugs out. 
x ^ Avocet's new debug- 
S %9 ging tools will eliminate 
À | crash and burn" 
ет. from your vocabu- 
— K 798 lary in two ways. 
| First, AVSIM software 
simulator/debuggers allow you to 
test program modules on your 
PC. No special hardware is 
required for executing your target 
code interpretively in a crash-proof, 
interactive environment. AVSIM's 
full screen display lets you see at a 
glance what your program is doing. 
When you're ready to test your 
program in a working model, 
Avocet's TRICE in-circuit emulators 
allow you to examine target 
memory and register, set break- 
points, single-step, trace and 
more. А standard serial interface 
lets you control emulation and 
download code from your PC. 


And best of all, TRICE costs 
less than $500. 


Progressive EPROM 
programming. 

Avocet AVPROM programmers 
work with over 37 different 
devices including EPROMs 
through 27512, CMOS and E? 
РАОМ$, and MPU/EPROM 
combos using fast "adaptive" 
algorithms. These intelligent, 
self-contained units work with 
any personal computer using 
Avocet's GDX driver software. 


Made to order. 

You don't have to come to Maine 
to get Avocet products (unless, of 
Course, you want a really great 
lobster dinner). 

Just call, toll-free, 


1-800-448-8500 


(in the US. except Alaska 
and Hawaii) 

and we'll rush out your order, 
send out more information, or, if 
you want, talk about some of your 
great ideas. Avocet Systems Inc., 
PO. Box 490-B8, Rockport, Maine 
04856. (207) 236-9055. Telex: 
467210 AVOCET Cl 
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The Workbench also contains a pro- 
gram called Preferences that lets you 
set things like the maximum time for 
two clicks to be considered a double 
click, the monitor type, the speed with 
which keyboard keys repeat. the inter- 
val before they begin to repeat. and 
the presence of optional peripherals. 
including printers. modems, and 
touchpads. 

The Preferences program can also 
give you access to a command-line in- 
terface (CLI), which allows you to get 
work done via typed-in commands. 
The CLI. which opens as a window 
under Workbench. will not be heavily 
documented in the standard manuals, 
and you will normally not see the icon 
associated with it. The CLI uses com- 
mands that are similar to those of 
Microsoft's MS-DOS. It can. for exam- 
ple. examine directories, run pro- 
grams, and redirect input and output: 
in essence. it gives programmers ас- 
cess to the operating system that is 
"underneath" Workbench. 


CAVEATS 

This product preview is unusual in 
that we looked at the Amiga in an 
earlier state than we usually do for 
other product previews. We feel 
justified in doing this for two reasons: 
First. the hardware was in its final state 
(the custom chips were working on 
the production-version motherboard. 
although the PROM {programmable 
read-only memory| chips did not con- 
tain the final version of the ROM 
code): second, the Amiga should be 
announced by the time you read this. 
and we feel that the technology used 
here is noteworthy. BYTE will print a 
formal review of the Amiga as soon 
as we can get our hands on a finished 
machine. 

We wrote this product preview after 
two days with the Amiga engineering 
staff, much study of four volumes of 
technical documentation and several 
user manuals, and subsequent tele- 
phone conversations. At the time we 
saw the machine, neither the ROM 
code nor the operating system had 
been “frozen” which limited the 
amount of software we could see to 
the Workbench user interface. several 
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Table 1: This is a list of the 
announced hardware and software 
for the Amiga. 


Hardware 
20-megabyte hard disk, 
20-megabyle tape backup, 
multifunction card, 
2400-bps modem (Tecmar) 
Laser disk, 
Color digitizer, 
Genlock penpheral—allows 
compuler's 
display to overlay an external 
video signal (Commodore) 


Software 
Pascal, 

Linkage Editor, 

Overlay Loader, 

Macro Assembler (Metacomco) 
Turbo Pascal (Borland International) 
Logo (The LISP Company) 
Propaint, 

Business Graphics, 

Graphicralt, 

Animation (Island Graphics) 
Enable/Write (The Software Group) 
Textcraft (Arktronics) 

Musicraft (Commodore) 
Harmony and four-octave music 
keyboard, 

Puchrider (Cherry Lane 

Technologies) 
C Compiler (Lattice) 
General Ledger. 
Accounts Recsivable, 
Accounts Payable (Chang 
Laboratories) 
7 Cities of Gold, 

Опе оп Опе, 

Archon, 

Adventure Construction Set, 

Pinball Construction Set, 

Skyfox, 

Financial Cookbook, 

Deluxe Music Construction Sel, 

Black Knight, 

Video Construction Set, 

Return to Atlantis (Electronic Arts) 
Communications package 

(Software 66) 

Welcome Aboard, 

Print Shop, 

SynCalc, 

Mindwheel (Broderbund) 
Keyboard Cadet, 

The Halley Project (Mindscape) 
All Infocom Interactive fiction 

products 


demonstration programs, and an 
early version of the Graphicraft draw- 
ing program. 

All the screen shots in this product 
preview came from working (though 
stil] unfinished) software, but most of 
what we've written about the Amiga's 
software came from the documen- 
tation or the engineers. According to 
Commodore/Amiga, the BASIC that 
will be bundled with the system will 
have extended graphics and sound 
capabilities driven by calls to the 
ROM routines. Table | gives a list 
of products for the Amiga that we 
learned of from their respective 
manufacturers. 


CONCLUSIONS 

We were impressed by the Amiga's 
detail and speed of the color graphics 
and by the quality of its sound system. 
The interlocking features of the 
Amiga—its custom chips, multitasking 
support, multiple DMA channels, 
shared system bus. display-driven 
coprocessor, system routines in КОМ, 
etc—point to a complexity of hard- 
ware design that we have not seen 
before in personal computers. {it’s in- 
teresting to note that the Macintosh's 
complexity is in its software and that. 
according to several third-party 
developers who have used both com- 
puters, the Macintosh is harder to pro- 
gram.) The synergistic effect of these 
features accounts for the speed. quali- 
ty, and low cost of the Amiga. 

We are also very excited about the 
inclusion of the text-to-speech library 
in the Amiga. This means that any 
Amiga program can potentially create 
voice output, something that has 
never been common in personal com- 
puters because it was never, until now, 
a standard feature. 

The hardware looks good—we have 
seen it work—but we saw very little 
software actually working (a painting 
program, the Workbench "desktop^ 
and a few demonstration programs). 
However, we think this machine will 
be a great success; if that happens. 
the Amiga will probably have a great 
effect on other personal computer 
companies and the industry in 
general. m 
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The MicroWay NUMBER SMASHER triples the s fall _ 
cpu bound software while doubling the speed of 8087 bound 
software. When combined with MicroWay's FASTBREAK" it 
results in an increase in the speed of 1-2-3" of up to 80 to 1! 
If you're tired of WAlTing, the SMASHER is the card for you! 
The heart of the NUMBER SMASHER is a 9.54 mhz 
8086 working with a matched high speed 8087. The card 
comes standard with 512K of 16 bit and can be ex- 
ganged to 640K. it triples the throughput of your original 
088 by doubling the system clock speed and q pling 


the data bus ban | 

Software со is guaranteed by the nature of 
lour card. It does augment the 8088, but replaces it with 
a special 8086 th@® ruris as a true 16-bit processor in the 


first 640K of ram and as an 8-bit processor everywhere else. 


ed of all 


1-2-3"! 


| Exam) les of software which show dramatic speed-ups 
include AUTOCAD, 1-2-3" worksheets which depend heavily 
_on financial or transcendental functions, and multi-user oper- 


ating systems. Any program written with an MS-DOS compiler 
that supports the 8087, such as MS-FORTRAN or B7BASIC, 
will run on the NUMBER SMASHER at least a factor of 2.5 
times faster! Software that comes with the бага also in- 
creases the throughput of I/O bound programs and includes 
a disk cache routine, ram disk and print spooler. 

The NUMBER SMASHER is an tipgrade product for 


8088 based PCs and compatible&. It works on the IBM- 


РС and XT, the COMPAQ and compatibles manufactured 

to the IBM-PC hardware standard. Contact MicroWay or 

ed local MicroWay Installation Center for technical speci- 
tions and supporting benchmarks. 


The World Leader in 8087 Support 


РО. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 


NUMBER SMASHER and FASTBREAK are trademarks of MicroWay, Inc. LOTUS and 1-2-3 are trademarks of Lotus Development Corp 
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l'or everyone who ever tried 
doing five things at once 


The perfect computer program TopView is a new kind of software keystrokes, or (optional) mouse moves. 
for someone as busy as you. that lets you switch between other pro- Theres no waiting and a lot less 


It lets you keep several other grams as quickly as you can change your diskette swapping. 


: mind, even run several programs at the But when you're really busy is when 
programs working at once. same time. TopView really shines, letting you do 
Once you load TopView into your many jobs simultaneously. 

Do you ever go inso many directions computer, you load the other programs For example, you can print a letter; 
so fast not even a computer can keep up you use most—as many as your com- while you search а file, while you analyze 
with you? puter's memory will permit. a spreadsheet, while your clock/calen- 

Well, now an IBM Personal Comput- After that, the greatest distance dar reminds you that your automatic 
er can — thanks to IBM TopView. between two programs is just a couple of dialer is about to place a call for you. 


Littie Tramp character licensed by Bubbles Ine.. 5.a. 
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... ВМ presents lopView. 


And you can see everything through 
on-screen “windows” and control it all 
with easy-to-use pop-up menus. 


You can even make unrelated pro- 
grams work together; say a “Brand Y” 
spreadsheet with a “Brand Z” word pro- 


cessor: 
But simplest of all is а certain 
“Brand ІВМ”, namely the IBM Assistant 


Series—for filing. writing. planning, 


reporting and graphing. 


*IBM Product Center price. 


Inquiry 150 


Many other popular programs also 
work with TopView. and the number is 


ng. 

Naturally, the more computer 
memory you have, the more TopView can 
help you. At least 512K is recommended. 

And the price is only $149" 

Beyond that, all you need is to be the 
kind of person who never does a single 


thing all day, but who wants to do every- 


thing. at once. 


To learn more, call an IBM market- 
ing representative, or visit an IBM Prod- 
uct Center or Authorized IBM PC or 
Software Dealer. 

For the store nearest you, and a free 
brochure, call 800-447-4700. (In Alaska 
and Hawaii, 800-447-0890.) 


Personal Computer Software 
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CIARCIAS CIRCUIT CELLAR 


BUILD THE 
BASIC-52 COMPUTER/ 
CONTROLLER 


BY STEVE CIARCIA 


A single-board problem solver 
with great potential 


One of the most popular 
Circuit Cellar projects was 
the Z8 BASIC computer/ 
controller presented in 
luly and August of 1981. 
Since then. thousands of 
Z8 controller boards have 
found their way into end-user and OEM ap- 
plications. 

| specifically designed the original Z8 con- 
troller because | hate programming. Gen- 
erally speaking. if the program has fewer 
than 100 lines I'll grin and bear it. Any 
longer than that, however, and | lose interest 
and call in a programmer. To ease the pain. 
| generally use high-level languages like 
BASIC. Most people understand BASIC. and 
it excuses me from wasting time on tedious 
bit manipulations merely to demonstrate a 
hardware peripheral device. (My favorite 
programming language is solder.) 

| don't try to justify using BASIC. | just get 
results. While others are arguing the merits 
of Pascal and C. l've plugged in my single- 
board computer/controller and am plinking 
away in BASIC to solve the problem. I've 
learned enough about other programming 
languages so that | know when to nod ap- 
preciatively at a programmer's description 
of a random-number seed generator writ- 
ten in some obscure programming dialect. 

This "plug and program" approach has 
been adequately satisfied by the Z8. but | 


find that | purposely avoid applications in- 
volving floating-point calculations or 
trigonometric functions that would other- 
wise force me to resort to assembly-lan- 
guage programming (ugh!). In an effort to 
forestall my inevitable defection from 
BASIC, | am continually on the lookout for 
cost-effective performance boosters that | 
can package as single-board problem 
solvers (that execute in BASIC, naturally]. 
And | just found another one! 

What | have found is the Circuit Cellar 
ВА5ІС-52 computer/controller (ВСС-52] 
board. It uses the new Intel 8052 AH-BASIC 
microcontroller chip that contains a ROM 
(read-only memory)-resident 8K-byte BASIC 
interpreter. The BCC-52 board includes the 
8052 AH. 48K bytes of RAM/EPROM (гап- 
dom-access read/write memory/erasable 
programmable ROM|. a 2764/128 EPROM 
programmer, three parallel ports, a serial 
terminal port with automatic data-transmis- 
sion-rate selection, a serial printer port, and 
is bus-compatible with the BCC-11 Z8 sys- 
temiontroller and all the BCC-series expan- 
sion boards I’ve already designed. Figure | 

(continued) 
Sleve Ciarcia (pronounced "see-ARE-see-af') is an 
electronics engineer and computer consultant with ex- 
perience in process control, digital design. nuclear in- 
strumentation, and product development. Не is the 
author of several books about electronics. You can 
wrile to him at РОВ 582. Glastonbury. CT 0603 3. 
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is a block diagram of the hardware. 

BASIC-52 is particularly suited for 
process control, providing IF... 
THEN, FOR. . . NEXT. ГО... WHILE/ 
UNTIL. ONTIME. and CALL state- 
ments among its broad repertoire of 
instructions (figure 2 lists the software 
features). Calculations are handled in 
integer or floating-point math and are 
fully supported with trigonometric 
and logical operators. Because of its 
low system overhead it is extremely 
fast and efficient. 

I'll get into the system configuration 
and the design details momentarily, 
but I first have to mention an interest- 
ing aspect of BASIC-52. While | con- 
sidered using EEPROMS (electrically 
erasable programmable ROMs} апа 
other nonvolatile storage techniques. 
the sophisticated EPROM program- 
ming capabilities of BASIC-52 justified 
eliminating them simply on the basis 
of cost and board real estate. Unlike 
most one-shot EPROM programmers 
that fill the entire contents of an 
EPROM regardless of the application 
program's size, BASIC-52 treats the 
EPROM as write-once mass storage. 

When a BASIC application program 
is saved to EPROM. it is tagged with 
an identifying ROM number and 
stored only in the amount of EPROM 
required to fit the program (plus 
header and EOF [епа of file]). Addi- 
tional application programs can be 


LINE-PRINTER 
SERIAL PORT 


ADDR 
DECODER 


CONSOLE 
SERIAL PORT 


8052 AH 
BASIC 


CONTROL 


CIRCUIT CELLAR 


stored to the same EPROM and re- 
called for execution by requesting a 
particular ROM number, A 27128 
EPROM provides 16K bytes of mass- 
storage space. When it is ful! (a non- 
destructive EPROM FULL error will 
tell you), simply erase the present 
EPROM or insert another, Finally. 
since this pseudo—mass storage exists 
in directly addressable memory space 
rather than cassettes or disks, it runs 
at full processor speed and stored ap- 
plication programs are instantly ac- 
cessible. 

BASIC-52 bridges the gap between 
expensive, intelligent control capabil- 
ities and hard-to-justify, price-sensitive 
control applications. BASIC-52's full 
floating-point BASIC is fast and effi- 
cient enough for the most compli- 
cated tasks while its cost-effective 
design lets it be considered for many 
new areas of implementation. 

I'm bullish on the BCC-52 board, 
and you can expect to see it in future 
Circuit Cellar projects. With so much 
power and convenience, | can accom- 
plish quite a bit in a few lines of 
code—especially since that's all | may 
ever write. 


THE BCC-52 BOARD 

The BCC-52 is a single-board con- 
troller/development system. Shown as 
a prototype in photo | and as a sche- 
matic in figure 3, this 17-chip circuit 


PROGRAMMING- LEVEL 
CONVERTER 


Figure |: Block diagram of the Circuit Cellar BASIC-52 computericontroller board. 
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fits in a compact 44% by 6% inches (the 
same size as the Term-Mite smart ter- 
minal |see photo 2], if you want a two- 
board complete system—see my col- 
umns in the January and February 
1984 issues of BYTE). И contains 
RAM/EPROM, an EPROM program- 
mer, three parallel ports. and two 
serial ports. 

The BCC-52 board has five main 
sections: processor, address decod- 
ing and memory. parallel 10 (input/ 
output], serial 10, and EPROM pro- 
grammer. 

The BCC-52 board is based on the 
8052AH-BASIC chip, a prepro- 
grammed version of Intel's 8052AH 
microcontroller (see figure 4). The 
8052АН is the newest of Intel's 8-bit 
microcontroller-chip series, also 
known as the MCS-51 family. 

The 8052AH contains BK bytes of 
on-chip ROM. 256 bytes of RAM. 
three 16-bit counter/timers, six inter- 
rupts, and 32 I/O lines. In the 8052AH- 
BASIC chip. the ROM is a masked 
BASIC interpreter. and the I/O lines 
are redefined to address. data. and 
control lines. Figure 5a illustrates the 
8052 AH-BASIC chip pinout. 

The 8052AH-BASIC chip has a 
l6-bit address and an 8-bit data bus 
(the 8 least significant address bits 
[ADO-AD7]| and the data bus [DO-D7| 
are multiplexed together. similar to 

(continued) 
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Command Function Statement Function 
RUN Execute а program POP Pop argument stack to variables 
CONT Continue after a stop or Control-C PWM Pulse-width modulation 
LIST List program to the console device REM Remark 
LIST# List program to serial printer НЕТ! Return from interrupt 
NEW Erase the program stored in RAM STOP Break program execulion 
NULL Set null count after carriage returrvline feed STRING Allocate memory for strings 
НАМ Evoke RAM mode, current program in read/write memory Ui Evoke user console input routine 
ROM Evoke ROM mode, current program in ROM/EPROM ую Емоке BASIC console input routine 
XFER Transfer a program from ROM/EPROM to RAM UO: Evoke user console output routine 
PROG Save the ситет program in EPROM UOO Evoke BASIC console output routine 
PROGI Save data-transmission-rate information in EPROM 
PROG2 Save data-transmission-rate information in EPROM and 
execute program alter reset 
FPROG Save the current program in EPROM using the intelligent Operator Function 
FPROG1 бз ие шн н A information in EPROM usi CBY() Ес и bo 
Meu. | ng DBY() Read/assign internal data memory 
Белі: АО) XBY Read/assign external data memo 
FPROG2 Save data-ransmission-rate information in EPROM and EUM Let sides A гу 
execute program after reset, use intelligent algorithm Е Rea ат IE ragister 
ІР Read/assign IP register 
Statement Function PORT! Read/assign VO port 1 (P1) 
BAUD Set data-transmission rate for line-printer port PCON Read/assign PCON register 
CALL Call assembly-language program RCAP2 Read/assign RCAP2 (RCAP2H:RCAP2L) 
CLEAR Clear variables, interrupts, and strings T2CON Read/assign T2CON register 
CLEARS Clear stacks TCON Read/assign TCON register 
CLEAR Clear interrupts TMOD Read/assign TMOD register 
CLOCK! Enable real-time clock TIME Read/assign real-time clock 
CLOCKO Disable real-time clock TIMERO Read/assign TIMERO (THOTLO) 
DATA Dala to be read by READ statement ТІМЕН1 Read/assign ИМЕЙ! (TH1TL1) 
READ Read data in DATA statement TIMER2 Read/assign ИМЕН? (ТН2ТІ 2) 
RESTORE Restore read pointer + Addition 
DIM Allocate memory for arrayed variables { Division 
DO Set up loop for WHILE or UNTIL - Exponentiation 
UNTIL Test DO loop condition (loop il false) ; Multiplication 
WHILE Test DO loop condition (loop if true) = Subtraction 
END Terminate program execution AND. Logical AND 
FORJO-(STEP) Set up FOR...NEXT loop OR. Logical OR 
NEXT Test FOR. . . NEXT loop condition ХОН. Logical exclusiva OR 
GOSUB Execute subroutine 
RETURN Return from subroutine 
GOTO GOTO program line number 
ON GOTO Conditional GOTO Stored Constant 
ON GOSUB Condilional GOSUB PI РІ - 31415926 
IF-THEN-{ELSE} Conditional test 
INPUT Input a string or variable 
LET Assign а variable or string a value (LET is optional) 
ONERR ONERR or GOTO line number Operators—Single Operand 
ONTIME Generate an interrupt when time is equal to or greater ABS() Absolute value 
than ONTIME argument; line number is after comma | | NOT() Ones complement 
ONEX1 GOSUB to line number following ОМЕХІ when INTI INTE) Integer 
pin is pulled low SGN() Sign 
PRINT Print variables, strings, ог literals, Р is shorthand Юг SQR() Square root 
print RND Random number 
PRINT# Print to software serial port LOG() Natural log 
PHO. Print hexadecimal mode with zero suppression EXP{) Е” (2.7182818) to the X 
РН]. Prim hexadecimal mode with no zero suppression СІМ() Returns the sine of argument 
PHO.# PHO.# to line printer COS() Returns the cosine of argument 
РН1.# PH1.# 10 line printer ТАМ() Returns the tangent of argument 
PUSH Push expressions on argument stack ATN() Returns the arctangent of argument 


Figure 2: Detailed description of the Intel 8052AH BASIC-52 programming language. 
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Figure 3: Schematic diagram of the BCC-52 board. 
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the 8085 апа 28). When the chip is 
powered up. it sizes consecutive ex- 
ternal memory from 0000 to the end 
of memory (or memory failure) by al- 
ternately writing 55 hexadecimal and 
OO to each location. A minimum of IK 
bytes of RAM is required for 
BASIC-52 to function, and any RAM 
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must be located starting at 0000. 
[Editor's note: For the remainder of the arti- 
cle. all addresses and data values will be hexa- 
decimal unless otherwise specified.| 00 

Three control lines, RD (pin 17), WR 
(ріп 16), and PSEN (рт 29), partition 
the address space as 64K bytes each 
of program and data memory. How- 


Photo 2: On the right is the BCC-52 prototype: on the left is the Circuit Cellar 
ВСС Term-Mite smart-terminal board (see the January 1984 Circuit Cellar). With the 
addition of a video monitor and keyboard. the two boards constitute a complete 
computer system suitable for software development or installed use. 
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ever, user-called assembly-language 
routines and EPROM programming 
are unsupported in data memory. For 
that reason, the BCC-52 board as I've 
designed it is addressed completely 
as program memory (RAM/EPROM 
mode}, both for RAM and I/O. The ad- 
dressing logic is as follows: 


l. The RD and WR pins on the 
8052AH chip enable RAM from 0000 
to ТЕРЕ Addresses are used to 
decode the chip select (CS) for the 
RAM devices, and RD and WR are 
used to enable the OE and WE (or 
WR) pins, respectively. 

2. PSEN is used to enable EPROM 
from 2000 to 7FFF. Addresses are 
used to decode the CS for the 
EPROM devices. and PSEN is used to 
enable the OE pin. 

3. Between 8000 and OFFFF. both RD 
and PSEN are used to enable either 
EPROM or RAM. RD and PSEN are 
applied as inputs to AND gate ІСІ5, 
а 741508. The WR pin on the chip is 
used to write to RAM in this same ad- 
dress space. 


BASIC-52 reserves the first 512 
bytes of external data memory to im- 
plement two software stacks: the con- 
trol stack and the arithmetic or argu- 
ment stack. Understanding how the 
stacks work is necessary only if you 
want to link BASIC-52 and 8052 as- 
sembly-language routines. The details 
of how to do this are covered in the 
assembly-language linkage section of 
the МС5 BASIC-52 Users Manual. 

The control stack occupies locations 
60 (96 decimal) through OFE (254 dec- 
imal) in external RAM. This memory 
is used to store all information asso- 
ciated with loop control (ie. ОО... 
WHILE. DO. . .UNTIL. and FOR... 
NEXT) and BASIC subroutines 
(GOSUB). The stack is initialized to 
OFE and "grows down.” 

The argument stack occupies loca- 
tions 12D (301 decimal) through IFE 
(510 decimal] in external RAM. This 
stack stores all the constants that 
BASIC is currently using. Operations 
like add, subtract. multiply, and divide 
always operate on the first two 
numbers on the argument stack and 
return the result to the argument 
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Figure 4: Block diagram of the Intel 8052 АН-ВАЗ!С chip. 


stack. The argument stack is initialized 
to IFE and "grows down" as more 
values are placed on it. Each floating- 
point number placed on the argu- 
ment stack requires 6 bytes of 
storage. 

The stack pointer on the 8052AH 
(special-function register, SP) is ini- 
tialized to 4D (77 decimal). The 
8052AH's stack pointer “grows up" as 


additional values are placed on the 
stack. 


ADDRESS DECODING 

The three most significant address 
lines (А13-А15) are connected to a 
7415138 decoder chip. ІСІЗ, which 
separates the addressable range into 
eight 8K-byte memory segments, each 
with its own chip select (YO-Y 7). The 
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four least significant chip selects are 
connected to 28-pin, 64K-bit (BK by 8) 
memory devices, either 2764 
ЕРКОМ$ or 6264 static RAMs. ICI, ad- 
dressed at 0000. must be RAM in 
order for BASIC-52 to function. IC 
locations 3 (2000-3FFF). 11 (4000- 
5ЕЕЕ), and 12 (6000-7FFF] can use 
either RAM or EPROM. IC16 (8000- 

[continued) 
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9FFF or BFFF) is an EPROM program- 
ming socket intended for 2764 or 
27128 EPROMs (see figures 5b and 
3c). 

Altogether. you have 48K bytes of 
memory on the BCC-52 board if you 
use four 6264 RAMs (as ICs |. 3, 8. 
and 12] (see figure 5d) and a 27128 
EPROM in IC1!6. The memory and I/O 
can be further expanded through the 
expansion bus using BCC-series 
Z8-system expansion cards. 

A second 7415138 decoder, ІСІ4, 


T2/P1.0 C] 1 
T2EX/PllL]? 

PWM OUTPUT/P1.2 C13 

ALE DISABLE /P1.3 

PROGRAM PULSE /P1.4 | 
PROGRAM ENABLE /P1.5 
ОМА ACKNOWLEDGE /P1.6 
LINE-PRINTER OUTPUT/PI1.7 


a) Voss LJ 20 


с) 


partitions either С800-СЕҒЕ or E800- 
ЕГЕР as eight 256-byte № blocks. 
Rather than simply using the available 
СООО or E000 strobes from 1С13 


' alone, which would occupy a 2000 ad- 


dress space for a single PIA (periph- 
eral interface adapter] chip. ІСІ4 
allows many peripheral devices to 
share the remaining address space by 
using only a 256-byte address range. 
This addressing convention is consis- 
tent with other expansion boards I've 
designed, and it is easy to configure 


- ТОР VIEWS SHOWN - 


a 64-channel A/D (analog-to-digital) or 
128-channel power I/O system using 
this board with a number of periph- 
eral cards. 


PARALLEL I/O 

The BCC-52 board contains an 
8255А-5 PIA (IC17) that provides 
three 8-bit 10 software-configurable 
parallel ports. The three I/O ports. 
labeled A, В, and С, and a write-only 
mode-configuration port occupy four 
consecutive addresses in one of the 


Figure 5: Pinouts for ta) the 8052AH-BASIC chip, (b) the 2764 8K-byle EPROM. (c) the 27128 16K-byte EPROM. 


and (d) the 6264 8K-byte RAM. 
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eight jumper-selectable I/O blocks. 
With СООО selected and pin 17 of IC14 
(YO) jumpered to pin 6 of IC17 (at ЈРЗ), 
the range would be С800-С803. 
Using the XBY() operator in BASIC, 
data can be written to and read from 
this PIA. (You are probably more 
familiar with PEEK and POKE. PEEK 
(C802H) is accomplished with XBY 
(С802Н), and POKE C902H,A is 
XBY(C802H) = A.) | won't belabor the 
discussion on the 8255. | have used 
it many times in Circuit Cellar projects 


Ш Mode Selection (goes with figure 5b) 


and refer you to the manufacturer's 
data sheets. 

The three parallel ports and ground 
are connected to a 26-pin flat ribbon- 
cable connector. The outputs are TTL 
(transistor-transistor logic}-compatible. 


SERIAL I/O 

Two serial ports are found on the 
BCC-52 board. One is for the console 
I/O terminal (ІС5 pins 10 and 11); the 
other is an auxiliary serial output (IC5 
рт 8) frequently referred to as the 


Ы ЕЗЕЗЕЛЕЗЕНЕС- 
Моде (20) (22) (27) (3) (28) | (11-13, 15-19) 
= бой 
ЕСТІСІ D Dos 
Program Inhibit Nw | x | x | Ve | Ve | High Z 
Ш Mode Selection (goes with figure 5c) 

SEIEN IEIEIE: 
Made (20) (27) (1) (28) | (11-13, 15-19) 
Sanity |v (ox | хх | Me | Ve | Wor? 
pogan | Ye | x | We | ve | Ve | оп 


Pogam veiy | Vs бой 
Ш Моде Selection (goes with figure 5d) 
x | н | * | x | No Seleded High 2 
x | x | |__| omer Down LE 
L L H p | Ww Din 
x: dont care 


line-printer port. When using an 
11.0592-megahertz (MHz) crystal, the 
console port does automatic data- 
transmission-rate determination on 
power-up (a preset data-transmission 
rate can alternatively be stored in 
EPROM as well). Гуе used it at 19,200 
bits per second (bps) with no degra- 
dation in operation. 

Тһе BAU D[expr] statement is used 
to set the data-transmission rate for 
the line-printer port. In order for this 
statement to properly calculate the 
data-transmission rate, the crystal 
(special-function operator—X TAL} 
must be correctly assigned fe.g.. XTAL 
= 9000000). BASIC-52 assumes a 
crystal value of 11.0592 MHz if no 
XTAL value is assigned. 

The main purpose of the software 
line-printer port is to let you make a 
hard copy of program listings and/or 
data. The command LIST# and the 
statement PRINT# direct outputs to 
the software line-printer port. If the 
BAUD[expr] statement is not ex- 
ecuted before a LIST# or PRINT# 
command/statement is entered. the 
output to the software line-printer 
port will be at about 1 bps. and it will 
take a long time to output something. 
It is necessary to assign a data-trans- 
mission rate to the software line- 
printer port before using LIST# or 
PRINT#. The maximum data-trans- 
mission rate that can be assigned by 
the BAUD[expr] statement depends 
on the crystal, but 4800 bps is a rea- 
sonable maximum rate. 

МС1488 and 1489 level shifters (ICs 
6 and 7) convert the TTL levels from 
the console and line-printer ports to 
RS-232C. (Тһе TTL serial lines are also 
connected to the bus to allow use of 
the Term-Mite smart-terminal board 
without RS-232C voltages) The 
BCC-52 board requires only about 
200 milliamperes (mA) at +5 volts (V) 
to function. The voltage required for 
external RS-232C communication is 
+ 12 V: that required for EPROM pro- 
gramming is +21 V. 


EPROM PROGRAMMER 

One of the more unique and power- 

ful features of the BCC-52 board is its 
(continued) 
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Ап ІЕЕЕ-488 interface for all 
IBM-PC’s and COMPATIBLES 


VERSATILE 


Easy-to-use commands for all 
IEEE-488 (GP-IB, НР-ІВ) functions. 


Resident firmware supports 
BASIC, Pascal, C, and FORTRAN. 


Emulates Hewlett-Packard control- 
ler functions and graphics lan- 
guage statements. 


Supports Tektronix® Standard 
Codes and Formats. 


Print listings, plot graphs, and use 
Lotus 123" with IEEE-488 
peripherals. 


FAST 


Direct memory transfer rates to 
800K bytes/second. 


PROFESSIONAL 


Clear and concise documentation 
includes a complete tutorial, prog- 
ramming examples, and applica- 
tion programs. 


$395.00 complete. There are no 
additional software charges. 


Find out why РС49488 is the first 
choice of over 500 companies. 


CCC 


CAPITAL EQUIPMENT CORP 


10 Evergreen Avenue 
Burlington, MA. 01803 
(617) 273-1818 
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ability to execute and save programs 
in an EPROM. The 8052AH chip 
actually generates all the timing 
signals needed to program 2764/128 
EPROMs. Saving programs in EPROMs 
is a much more attractive and reliable 
alternative to cassette tape, especially 
in control and/or noisy environments. 

The entire EPROM programming 
circuitry consists of two 7407 open- 
collector drivers and a single tran- 
sistor circuit that switches between 
+5 V and 21 V (CR2, connected to the 
collector of the transistor should be 
a germanium diode like a 1N270). 

Port 1, bit 4 (IC5 pin 5) is used to 
provide a 1- or 50-millisecond (ms) 
programming pulse. The length of the 
pulse is determined by whether we 
are programming Intel fast-program 
EPROMs or generic 2764s and 
27128s. BASIC-52 calculates the 
length of the pulse from the assigned 
crystal value. The accuracy of this 
pulse is within 10 processor clock 
cycles, This pin is normally in a logical 
high (1) state. It is asserted low (0) to 
program the ЕРКОМ5. 

Port 1, bit 5 (IC5 ріп б) is used to 
enable the EPROM programming volt- 
age. This pin is normally in a logical 
high (1) state. Prior to the EPROM pro- 
gramming operation, this pin is 
brought to a logical low (0) state, and 
it is used to turn on the high voltage 
(21 V) required to program the 
ЕРКОМ$ on or off. 

BASIC-52 saves several programs on 
a single EPROM. In fact, it can save 
as many programs as the size of the 
EPROM permits. The programs are 
stored sequentially in the EPROM, 
and any program can be retrieved and 
executed. This sequential storage of 
programs is referred to as the EPROM 
file. The following commands permit 
you to generate and manipulate the 
EPROM file. 

НАМ апа ROM[integer] tell the 
BASIC-52 interpreter whether to 
select the current program (the one 
that will be displayed during a LIST# 
command and executed when RUN 
is typed) out of RAM or EPROM. The 
RAM address is assumed to be 200 
(512 decimal). and the EPROM ad- 
dress begins at 8010 (32.784 decimal). 


When RAM is entered, BASIC-52 
selects the current program from 
RAM. This is usually considered the 
normal mode of operation and is the 
mode that most users employ to in- 
teract with the command interpreter. 

When ROM([integer] is entered. 
BASIC-52 selects the current program 
out of EPROM. If no integer is typed 
after the ROM command (іе. 
ROM(cr)). BASIC-52 defaults to ROM 
1. Since the programs are stored se- 
quentially in EPROM, the integer 
following the ROM command selects 
which program you want to run or list. 
If you attempt to select a program 
that does not exist (ie. you type in 
ROM 8 and only six programs are 
stored in the EPROM), the message 
Error: Prom Mode will be displayed. 
The error is nondestructive, and you 
can retype the correct command. 

BASIC-52 does not transfer the pro- 
gram from EPROM to RAM when the - 
ROM mode is selected, and you can- 
not edit a program in ROM. Attempt- 
ing to do so will result in an error 
message. 

Since the ROM command does not 
transfer a program to КАМ, it is pos- 
sible to have different programs in 
ROM and RAM simultaneously. You 
can flip back and forth between the 
two modes at any time. Another 
benefit of not transferring a program 
to RAM is that all the RAM can be 
used for variable storage if the pro- 
gram is stored in EPROM. The system- 
control values, MTOP and FREE. 
always refer to RAM. 

The XFER (transfer) command 
transfers the currently selected pro- 
gram in EPROM to RAM and then 
selects the RAM mode. After the 
XFER command is executed, you can 
edit the program in the same manner 
any RAM program can be edited. 

The PROG command programs the 
resident EPROM with the current pro- 
gram (this is the only time that the 
+21 programming voltage needs to 
be applied). The current program can 
reside in either RAM or EPROM. After 
PROG is typed. BASIC-52 displays the 
number in the EPROM file the pro- 
gram will occupy. 

Normally. after power is applied to 


the BASIC-52 device, you must type 
a space character to initialize the 
8052AH's console port. As а conve- 
nience, BASIC-52 contains a PROGI 
command. This command programs 
the resident EPROM with the data- 
transmission-rate information. The 
next time the MCS BASIC-52 device 
is powered up, i.e., reset, the chip will 
read this information and initialize the 
serial port with the stored data-trans- 
mission rate. The sign-on message will 
be sent to the console immediately 
after the BASIC-52 device completes 
its reset sequence. The space charac- 
ter no longer needs to be typed. 

The PROG2 command does every- 
thing the PROG1 command does, but 
instead of signing on and entering the 
command mode, the BCC-52 board 
immediately begins executing the first 
program stored in the resident 
EPROM. 

By using the PROG2 command, it 
is possible to run a program from a 
reset condition and never connect the 
BCC-52 board to a console. In es- 
sence. saving PROG2 information is 
equivalent to typing ROM 1 and RUN 
in sequence. This is ideal for control 
applications, where it is not always 
possible to have a terminal present. 
In addition, this feature lets you write 
a special initialization sequence in 
BASIC or assembly language and 
generate a custom sign-on message 
for specific applications. 


POWERING UP THE BOARD 
The best way to check out the BCC-52 
board is to run it with the minimum 
hardware first. With only ICs 1, 2, 4-7, 
9-11, 13, and 15 installed, we have ап 
8K-byte RAM-only system. After apply- 
ing power, BASIC-52 clears the inter- 
nal 8052AH memory: initializes the in- 
ternal registers and pointers; and tests, 
clears, and sizes the external memory. 
BASIC-52 then assigns the top of ex- 
ternal RAM to the system-control 
value (MTOP) and uses this number 
as the random-number seed. BASIC- 
52 assigns the default-crystal value. 
11.0592 MHz. to the system-control 
value (XTAL) and uses this defauit 
value to calculate all time-dependent 
functions, like the EPROM program- 
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ming timer and the interrupt-driven 
real-time clock. Finally, BASIC-52 
checks external memory location 
8000 to see if the data-transmission- 
rate information is stored. If the data- 
transmission rate is stored. BASIC-52 
initializes the data-transmission-rate 
generator (Пе 8052AH's special- 
function register. T2 CON) with this in- 
formation and signs on. If not, BASIC- 
52 interrogates the serial-port input 
and waits for a space character to be 
typed (automatic data-transmission- 
rate detection). 

If you have entered nothing on the 
console device, BASIC-52 will appear 
inoperative to the uninitiated. Simply 
type a space, and the console device 
should display the following: 


*MCS-52(tm) BASIC Vx.x" 
READY 
> 


То see if the processor is operating 
correctly, we type the following: 


>PRINT XTAL, TMOD, TCON, 
T2CON 


BASIC-52 should respond with the 
control and special-function values: 


11059200 16 244 52 
> 


A WORD ABOUT THE BASIC 

As | mentioned earlier, BASIC-52 is 
oriented toward process control and 
is significantly more powerful than a 
tiny BASIC. Since most of you are 
familiar with BASIC, I will not describe 
individual instructions like DO... 
WHILE and FOR...NEXT. Instead, 
I'd like to point out the pertinent fea- 
tures that demonstrate the excep- 
tional small-package performance of 
the BCC-52 board. 

MCS BASIC-52 contains a minimum- 
level line editor. Once a line is 
entered, you cannot change the line 
without retyping it. However, it is pos- 
sible to delete characters while a line 
is in the process of being entered. 
This is done by inserting a rubout or 
delete character (7F). The rubout char- 
acter will cause the last character 
entered to be erased from the text in- 
put buffer. Additionally, pressing 


Control-D will cause the entire line to 
be erased. 


VARIABLES AND EXPRESSIONS 

The range of numbers that can be 
represented in BASIC-52 (in decimal] 
is +1Е- 127 to +0.99999999E+127. 

It has eight digits of significance. 
Numbers are internally rounded to fit 
this precision. Numbers can be 
entered and displayed in four formats: 
integer, decimal. hexadecimal, and ex- 
ponential, for example, 129, 34.98, 
OAGEH, 1.23456E 3. 

Integers are numbers that range 
from -32,768 to +32.767 decimal. 
All integers can be entered in either 
decimal or hexadecimal format. А 
hexadecimal number is indicated by 
placing the letter "H" after the 
number. When an operator like AND 
requires an integer. BASIC-52 will 
truncate the fraction portion of the 
number so that it will fit the inte- 
ger format. Al! line numbers are 
integers. 

А variable can be either a letter (e.g. 
А. X. 1), a letter followed by a number 
(e.g.. QI, T7, L3), a letter followed Бу 
а one-dimensioned expression (е... 
(4), G(A+6), (LO *SIN(X))). or a letter 
followed by a number followed by a 
one-«imensioned expression (eg. 
Al(8) P7T(DBY(9). ХУ8(А--В)). Vari- 
ables with a one-dimensioned expres- 
sion are called dimensioned or ar- 
rayed variables. Variables that involve 
only a letter or a letter and a number 
are called scalar variables. 

BASIC-52 allocates variables in a 
static manner. Each time a variable is 
used, BASIC-52 allocates 8 bytes 
specifically for that variable. This 
memory cannot be deallocated on a 
variable-by-variable basis. If you ex- 
ecute a statement like Q=3, later on 
you cannot tell BASIC-52 that the vari- 
able Q no longer exists and free up 
the 8 bytes of memory that belong to 
Q. You can clear the memory al- 
located to variables with a CLEAR 
statement. 

Relative to a dimensioned variable, 
it takes BASIC-52 much less time to 
find a scalar variable. That's because 


a scalar variable has no expression to 
(continued) 
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evaluate. If you want to make a рго- 
gram run as fast as possible, use di- 
mensioned variables only when you 
have to. Use scalar variables for inter- 
mediate variables, then assign the 
final result to a dimensioned variable. 

An expression is a logical mathe- 
matical term that involves operators 
(both unary and dyadic], constants, 
and variables. Expressions can be 
simple or quite complex, eg. 12» 
ЕХР(А)Л00. Н(1) +55, or (МА 
SIN(A}+COS(A] *COS{A))/2. A stand- 
alone variable [var] or constant [const] 
is also considered an expression. 


REAL-TIME OPERATION 
After RUN is typed. all variables are 
set equal to zero, all BASIC-evoked in- 
terrupts are cleared. and program ex- 
ecution begins with the first line 
number of the selected program. The 
RUN command and the GOTO state- 
ment are the only ways you can ex- 
ecute a program in the command 
mode. Program execution can be ter- 
minated at any time by typing a 
Control-C on the console device. 
Unlike some BASIC interpreters that 
allow a line number to follow the RUN 


МЕРЕ, 


Photo 3: The ВСС-52 and Term-Mile boards can be combined with other BCC-series 
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command (e.g.. RUN 100), BASIC-52 
does not permit such a variation on 
the RUN command. Execution always 
begins with the first line number. To 
obtain the same functionality as the 
RUN[in num]. use GOTO[In num] in 
the direct mode. 

The CLOCK1 statement enables the 
software real-time clock іп BASIC-52, 
The special-function operator time is 
incremented once every 5 ms after 
the CLOCK]! statement has been ex- 
ecuted. The CLOCK1 statement uses 
timer/counter О in the 13-bit mode to 
generate an interrupt once every 
5 ms. Because of this, the special- 
function operator time has a resolu- 
tion of 5 ms. 

BASIC-52 automatically calculates 
the proper reload value for timer/ 
counter О after the crystal value has 
been assigned (ie. XTAL = value. If no 
Crystal value is assigned. MCS 
BASIC-52 assumes a value of 11.0592 
MHz). The special-function operator 
time counts from 0 to 65,535.995 sec- 
onds. After reaching a count of 
65.535.995 seconds. time overflows 
back to a count of 0. 

The interrupts associated with the 


peripheral devices to create control ана data-acquisition systems. Here. they are combined 
with four BCC-13 8-channel, 8-bit A/D converter boards to make а 32-channel data- 


acquisition system. 
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CLOCKI statement cause BASIC pro- 
grams to run at about 99.6 percent of 
normal speed. That means that the in- 
terrupt handling for the real-time- 
clock feature consumes only about 
0.4 percent of the total processor 
time. This is small interrupt overhead. 
The CLOCKO statement disables or 
turns off the real-time-clock feature. 

The TIME statement is used to 
retrieve and/or assign a value to the 
real-time clock after the CLOCK! 
statement enables it. TIME = 5 рге- 
sets the real-time clock to 5 seconds, 
while ONTIME 30,100 causes the pro- 
gram to jump to line 100 when the 
real-time clock reaches 30 seconds. 

Finally, PWM might be useful to 
literally add bells and whistles to your 
next control application. PWM stands 
for pulse-width modulation. It gener- 
ates a user-defined pulse sequence 
on IC5 pin 3. 

The statement appears as PWM 
5050.100. The first expression follow- 
ing PWM is the number of clock 
cycles the pulse will remain high. A 
Clock cycle is equal to 1.085 microsec- 
onds (11.0592-MHz crystal). The sec- 
ond expression is the number of clock 
cycles the pulse will remain low; the 
third expression is the total number 
of cycles you want to output. All ex- 
pressions in the PWM statement must 
be valid integers. and the minimum 
value for the first two expressions is 
decimal 20. 

These are only a few of the 103 
commands, statements. and opera- 
tors in BASIC-52. The Users Manual 
describes them in detail. 


IN CONCLUSION 
This was a hard article for me to write, 
but not for any of the reasons you 
might think. So much is built into this 
compact board that | am impatient to 
use it, and it was hard to sit down and 
write. Unfortunately, documentation is 
the drudge work side of engineering. 
It won't take long to put the BCC-52 
board into some serious applications. 
It might be a single-board computer, 
but its configuration does not stop 
with a single board. The BCC-52 is 
BCC-series Z8-bus-campatible and 
can be expanded using many of the 
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projects and boards I've already de- 
signed. For example, monitoring tem- 
peratures, controlling motors and 
heaters, and reporting events are ade- 
quately handled by existing power I/O, 
serial and parallel expansion. and A/D WORD 
converter boards (see photo 3). PERFECT 
This BASIC-52 project has just 
started. Because of its power, | am in- 
spired to further develop applications 
and peripheral support devices. While 
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Long before there was a market for 3.5" disks, in fact, four years before, there was Sony. 

And while every single 3.5" disk manufacturer has duplicated the Sony design, 
there's one thing they haven't been able to duplicate. Sony quality. 

Such error-suppressing materials as VIVAX™ magnetic particles (the very core of 
the disk itself) have been developed by Sony. As is the case for our manufacturing pro- 
cess. Itincludes a burnishing technique that eliminates projections as small as 1/1,000,000 
of a millimeter from the disk's surface. 

The result? Every time you use a Sony 3.5" disk you're assured you're using the 


best magnetic medium you can buy. | 
With somebody else's, you can only guess. S ONY. 


үзбе Gry Tape баю Company; A Grison of Sony Согрогамог of America. Sony Drive, Park Faigo. New Әөғізу 07656. Sony is a tegigered \rademtark of Болу Corporation Мах ia a trademark of Sony Corporasion, 
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Plug a 32-bit 
microcomputer into 
your IBM PC 


о you have scientific 
number-crunching prob- 
lems that leave your IBM 
Personal Computer (PC) 
gasping? Do you want to learn about 
the 32032, one of the first commer- 
cially available 32-bit micropro- 
cessors? Or do you just want the 
fastest IBM PC on the block? If you 
answered "yes" to any of these ques- 
tions, then you may be looking for the 
051-32 coprocessor board from 
Definicon Systems Inc. 

The DSI-32 coprocessor board uses 
the National Semiconductor NS32032 
full 32-bit CPU (central processing 
unit, the NS32081 high-speed FPU 
(floating-point processing unit), and 
optionally the NS32082 MMU (mem- 
ory-management unit). 

There are two kits. The starter kit 
has а 6-MHz CPU and 256K bytes of 
RAM (random-access read/write 
memory) The advanced kit has а 
IO-MHz CPU and | megabyte of 
RAM. The only difference between 
the two kits is the jumper configura- 
tion; both use the same board. If you 
get the starter kit, you can upgrade 
later to the more advanced system. 
Both kits have a socket for the MMU 
chip. 

The board also has two high-speed 
(up to 38.4k bits per second) RS-232C 
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PART |: THE HARDWARE 


THE DSI-32 
COPROCESSOR 


BOARD 


serial ports and a 16-bit program- 
mable timer. In addition, all MS-/PC- 
DOS facilities—such as communica- 
tion ports and video and printer con- 
trollers—are available to the N532032 
via the Definicon MS-/PC-DOS inter- 
face software. The interface has 
special support for bit-mapped graph- 
ics-display access, including support 
for multiple-screen images in memory. 
Did we call the DSI-32 a copro- 
cessor? Well, that's only one way to 
look at it. You can also think of the 
IBM PC as a convenient standard 
chassis—supplying disk drives, power 
supply, display, keyboard. and 
expansion-board connectors—into 
which you can plug a powerful 32-bit 
microcomputer. Since Definicon's in- 
terface software runs in MS-DOS, you 
don't have to learn a different oper- 
ating system to use the DSI-32, 


А WALK AROUND 

THE CIRCUIT BOARD 

The DSI-32 consists of a number of 
relatively independent functional 
units (see photo | and figures | 
through 4). The 32032 CPU (1С44) is 
near the center of the board. Above 
it is the 32201 TCU (timing control 
unit. IC43), which contains the clock 
oscillator and much of the bus-inter- 
face timing circuitry. To its right is the 
32081 ЕРІ) (ІС49) and to its im- 
mediate left is the MMU (IC40). Fur- 
ther left is the DP8409 dynamic RAM 
controller (1C37) and the RAM array 
(1C1—32). To the right of the FPU is the 
2681 DUART (dual universal asyn- 
chronous receiver/transmitter, [C55], 
the RS-232C drivers (1C58,59,61,63, 


64), and serial port connectors. 
Above the DUART is a socket for 
user-defined peripheral devices. This 
socket simplifies the task of design- 
ing additional special-function 
daughterboards. At the far lower left 
are the dual bidirectional latches 
(7415646, IC33-36] that buffer the 
data between the asynchronous 8-bit 
PC bus and the 32-bit internal ааа 
bus of the DSI-32. The remaining cir- 
cuits perform address decoding. buf- 
fering, and control-signal generation. 
There are four jumper blocks (ІВІ, 
ІВ2, JB3. and ]B4) for selecting the 
operational configuration of the 
board. When shipped. the jumpers 
are in the correct position for a 32032 
(full 32-bit bus) with no MMU chip in 
the MMU socket. Other possible con- 
figurations include the 32032 with the 
32082 MMU, or just the 32016 CPU 
(16-bit bus). Jumpers for these con- 
figurations are shown in figure 5. The 
JBI jumpers determine whether 64K- 
byte RAM chips or 256K-byte RAM 
(continued) 
Trevor G. Marshall, George Scolaro, David 
L. Вана, and Tom King are engineers with 
Definicon Systems Inc. Vincent P. Williams 
is president of Definicon. They can be con- 
tacted at 21042 Vintage St.. Chatsworth. 
CA 91311. 
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BY TREVOR G. MARSHALL, GEORGE SCOLARO, 
DAVID L. RAND, TOM KING, AND VINCENT P. WILLIAMS 


Photo |: 
The DSI-32 
coprocessor board. 
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ational Semiconductor's absence 

from the 8-bit and 16-bit micro- 
processor markets turned out to be an 
advantage in one way. The 32000 
series could be designed from scratch. 
Other microprocessor makers often felt 
it was important to keep some compat- 
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ibility between their earlier chips and 
any new designs. Free of such con- 
straints, National Semiconductor took 
what ít calls a "radical departure from 
popular trends in architectural design” 
The main aim was to make software de- 
velopment easy; to design a chip that 
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Figure A: A block diagram of the 32032 CPU. 
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compiler writers would love. 

Figure À is a block diagram of the 
32032. It has a 16-megabyte uniform 
(nonsegmented) linear-addressing 
space and is available in 6-. 8- and 
10-МН2 versions. 

The 32032 has eight 32-bit-wide. 
general-purpose registers that can han- 
dle byte, word, or double-word data. 
It also has eight dedicated registers in- 
cluding a 32-bit program counter. a 
processor status register two stack 
pointer registers for user and interrupt 
stacks, the frame-pointer register that 
points to a procedures dynamically 
allocated local storage. the static base 
register (which points to relocatable 
global variables), the interrupt base 
register (which locates the dispatch 
table for interrupts and traps). and the 
module register (which holds the 
descriptors address of the currently 
executing module). 

The 32032's design was heavily in- 
fluenced by the VAX, particularly its 
addressing modes. Besides the stan- 
dard immediate, absolute. register. and 
register-relative modes, there are five 
other modes that help support high- 
level languages. These are the memory- 
Space, memory-relative, external. 
scaled-index, and top-of-stack modes. 

As with many advanced micropro- 
cessors, the 32032 has both supervisor 
and user operating modes. To protect 
operating systems, a user mode pro- 
gram cannot execute some instructions 
ог access certain registers. А super- 
visor mode program doesnt have such 
restrictions. 

The 32032 has customary move. in- 
teger-arithmetic. BCD (binary-coded 
decimal), integet-comparison. logical. 
Boolean. shift, bit, jump. stack, and 
control instructions. To that stew it adds 
new instructions such as MODI 
(modulus arithmetic) as well as new in- 
struction groups including bit-field. 
array. and string operations. Finally. the 
32032 has a list of floating-point, mem- 
ory-management. and custom slave in- 
structions that allow it to cooperate 
with other processors. 
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Figure |: Schematic of the DSI-32 board's CPU and CPU support circuitry, including the optional memory-management unit 
and floating-point unit. 
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Figure 2: Schematic of the DSI-32's IBM PC bus interface circuitry. 
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chips are installed and the memory- 
refresh rate. 


THE PC BUS INTERFACE 
When power is first applied to the 


generated. This is a power-on reset for 
any slave boards on the bus. The 
RESET DRV signal is latched in 1C60. 
the DIAG vector PAL (programmable 
array logic). Pin 22 of this PAL. 


then remains latched until the loader 
software resets it by pulsing the RFSH 
INHIBIT line. 

Since there is no room for a ROM 
(read-only memory) on this board, we 
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Figure 3: Schematic of the DSI-32's RAM controller circuitry, including the address decoding and HOLD arbiter PALS, 
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Figure 4: The 051-325 DUART serial-port circuitry, DIAG vector PAL, and IBM PC bus control PAL. 
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Compare the 
Hercules Color Card 
to IBM’. 


Five reasons why the Hercules Color Card is better. 


IBM Color Adapter $244 Hercules Color Card $245 


1. Compatibility Runs hundreds of graphics Runs the same hundreds of 
programs. graphics programs. “The 


Hercules Color Card is so nearly 
identical to the IBM Color/ 
Graphies Card that it’s almost 
uncanny.” PC Mag. 


2. Printer port. None. Standard. Our parallel port 
allows you to hook up to any IBM 
compatible printer. 

3. Size. 13.25 inches. Limited to long 5.25 inches, Fits in a long or short 

slots. slot in a PC, XT, AT or Portable. 

4. Flexibility. Can't always work with a Always works with a Hercules 

Hercules Graphies Card. Graphies Card by means of a 


software switch. 
5. Warranty. 90 days. Two years. 


Any one of these five features is enough reason to buy a Hercules Color Card. But 
perhaps the most convincing reason of all is just how easy the Hercules Color Card is to 
use: “Right out of the box, the Hercules Color Card goes into an empty expansion slot, 
ready for you to plug in. . . and go to work—no jumpers, no software. For most 
applieations, it's just that easy." PC Magazine. 

Call 1-800-532-0600 Ext. 421 for the name of the Hercules dealer nearest you and 


we'll rush you our free info kit. Hercules 


3 * 
We're strong on graphics. 
Inquiry 139 
Address: Hercules, 2550 Ninth St, Berkeley, СА 94710 Ph: 415 540-6000 Telex: 154053  Trademnrks/Ownera: Hercules’ Hercules Computer Technology; IBM/IBM. 
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needed some mechanism for the CPU 
to execute defined instructions during 
the power-on cycle. The DIAG vector 
PAL performs this function. The PAL 
forces a DIA instruction on the data 
bus whenever the CPU is uninitialized. 
This makes the CPU fetch a DIA as its 


CWAIT ON TCU 
{PIN 22. 143) 


ов | AE CLOCK (PIN 1, 1037) 


| | pA. 10МН: CLOCK FREQUENCY JUMPER 
Qs 


6MHz CLOCK FREQUENCY JUMPER 
FROM PIN 19, 1038 


RESET TCU 


o 00 
| JUMPER FOR 256K DYNAMIC RAMS 
оо 


° 
| JUMPER РОВ 10MHz BOARD 


first instruction (at address 0). [Editor's 
note: All addresses to follow are in hexa- 
decimal. The DIA instruction causes 
the CPU to flush its queue and ex- 
ecute a "branch to self.’ In this way. 
the 32032 is put into a very tight loop 
and won't lock up by executing some 


LOCKOUT, 
(C62, PIN 15 
FROM CPU ADS 


PAV FROM MMU 3—3 


SYSTEM ADS ә] in. 


undefined instruction from its unini- 
tialized main RAM memory space. 
The remaining function of the DIAG 
vector PAL is to act as a 4-bit read- 
only port so the CPU can read the 
RS-232C status lines of J2. 


(continued) 


TO PIN 1 OF (са? 
TO РІМ 6 


АТ/5РС 32016 _ 
AN A24 MMU OR INT 
м 32016 
т” 


РІМ 12 OF 1642 


ay = 320161 


о 
JUMPER РОН М532016 CPU 


о о о 
| JUMPER FOR 6MHz BOARD ! 


HLDAO OF MMU 


OR HBE OF 32016 


MMU BBG/RST 


НЕВА] OF MMU (PIN 31) 
PIN 29. ІС40 | | OR HLDA OF 32016 
ка SYSTEM HLDA 


HLDA FROM 32032 


TO BBG BYPASS 4 | 
CAPACITORS 
TO 32052 


8 32016 RST/ABT 


о о о 
„жое CPU ALONE 


9 32032 CPU 


; |: m M 


oo о о-ө 


32016 CPU 


SYSTEM INT €—© о--< DUART INT 
TO 1С57 PIN 13 44 " - 


NORMAL CONFIGURATION 
0—0 о RAM AT EO000h IN RAM SPACE OF 8088 


o o 
| | | JUMPERS FOR 32016 CPU 
o ә 


в ооо 
| JUMPER FOR 32032 ALONE 
° 0-9 о 


0—0 9 9—0 JUMPER FOR 32032 CPU, 


o e o оа WITH 32082 MMU 
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SEGMENT LATCH АТ 160h ІМ 1/0 SPACE OF 
1/0 PORT ADDRESS АТ 150Һ IN 1/0 SPACE 


ALTERNATIVE CONFIGURATION 
© O ORAM АТ 000005 


SEGMENT АТ 280, 
1/0 AT 2A0h 


Figure 5: Various jumper configurations for the DSI-32. All diagrams are shown looking at the top of the board. 
with the edge connector to the bottom right. 


The worlds best selling monochrome 
graphics card for the IBM PC. 


improves all kinds of software. 
Like Microsoft" Word, а 

word processor that enables 

youto display text with sub- 


There аге more Hercules 
Graphics Cards in more ІВМ" 
PCs, XTs and ATs than any 
other monochrome graphics 
сага in the world. 

Over a quarter of a million 
demanding users around the 
world use a Hercules Graphics 


Or pfs: Graph, an easy-to- 
use business graphies program 
that converts your data into 


Card to improve the perfor- presentation quality graphs. 
mance of their software. Or Microsoft" Flight Simu- 
The Lotus’ 1-2-3' Booster. lator, the high flying game for 
Consider Lotus 1-2-3. the overworked executive. 
Hercules gives an off-the-shelf Or our own Graph X, a 
copy of1-2-3 library of graphics sub- 
thehighest routines that eases graphics 
resolution programming. 
possible Or AutoCAD, a computer 
— ОП ап ІВМ aided design program that 


PC, XT or AT. More 1-2-3 
users choose the Hercules 


offers features normally asso- 
ciated with expensive CAD 


Graphies Card to get crisper ^ systems. 
text and sharper graphies And we supply free soft- 
than any other monochrome ware with each сага [ia 
graphies card. to do hi-res graph- 
And we bring the same ics using the PC's 
performance to other integrat- BASIC interpreter. = | 
ed programs like Symphony, State-Of-The-Art Hardware. 
Framework, and SuperCale'3. The Hercules Graphics 
But we don’t stop there. Card gives you graphics res- 
The Hercules Graphies Card olution of 720h x 348v and a 


Address: 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063. Trademarks/Owners: Hercule 


scripts, superscripts and italics. 


parallel printer port. Our 
unique static RAM buffer pro- 
vides sharp 9 x 14 characters 
and flicker-free scrolling. Our 
exclusive safety features help 
| prevent damage 
^ to your monitor. 
ІМ State-of-the-art 
™ custom IC technology 

Y delivers unsurpassed reli- 
ability. Ordinary graphics cards 
use up to 30 ICs to do what one 
Hercules IC does. By using 
fewer parts, we reduce the pos- 
sibility of component failure. 

Which is one reason we 
warranty the Hercules 
Graphics Card for two years. 

Unbeatable reliability. 
Advanced technology. Proven 
by over a quarter of a million 
users. Why settle for anything 
less than Hercules? 

Call 1-800-532-0600 Ext 408 


| for the name of a Hercules 
' dealer nearest you and we'll 


rush you our free info kit. 


Hercules. 
We're strong on graphics. 


Inquiry 140 


Graph X/Hercules; 1-2-3, Symphony/Lotus; IBM, ХТ, 


АТАВМ; Framework/Ashton-Tate; SuperCale/Sorcim- IUS; Microsoft/Microsoft; pfsJSoftware Publ; AutoCA D/AutoDe ak. 
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Тһе PC bus interface PAL, ІС62, per- 
forms many functions. It provides the 
IBM PC with a 2-bit status (read) port 
and also a 4-bit control (write) port. 
Also. this PAL supplies two polled 
flags for interprocessor communica- 
tion, in addition to the one level of in- 
terrupt in each direction. 

When the IBM PC's CPU accesses 
the DSI-32's RAM, it performs a mem- 
ory (read or write) cycle in a 64K-byte 
segment of its address space. For the 
PC XT this is from Е000 to EFFF. For 
the PC AT the board can be mapped 
from 0000 to DFFF. ІС47 determines 
which 64K-byte segment of the DSI-32 
address space the PC is referencing. 

When a memory read/write request 
from the 8088 is detected by the dual 
port RAM controller (ІС56), it asserts 
a HOLD (DMA) request to the 32032 
CPU. When it is able to service the 
HOLD request. the 32032 responds 
with а HLDA (hold acknowledge} 
signal and IC56 completes the DMA 
cycle. Due to the 8-byte instruction 
prefetch queue on the 32032, the in- 
ternal CPU state machine continues to 
run even after it has relinquished its 
bus to the DMA cycle. This is for- 
tunate because. although the much 
slower 8088 may take almost a micro- 
second to complete its portion of the 
DMA cycle, the usual loss of execu- 
tion time to the 32032 is only 100 
nanoseconds. 

The default МО (input/output) mem- 
ory-address allocation for the DSI-32's 
control register can be changed if an- 
other board in your IBM PC has an ad- 
dress clash with the DSI-32. A pro- 
gram that comes with the kit guides 
your choice of memory and I/O port 
address configuration. 


THE DYNAMIC RAM ARRAY 
Either 256K bytes or | megabyte of 
dynamic RAM can be installed on the 
DSI-32. The first 14 megabytes of ad- 
dress space are uniquely decoded. 
allowing for future memory expansion 
on a separate board. 

No parity checking or obvious-error 
correction was designed into the 
DSI-32. Parity checking on an IBM PC 
slave board is of little use. The only 
action you could take if an error were 
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BENCHMARKS 


hese three benchmarks in table A 

represent numerically intensive 
algorithms that require both integer 
and floating-point arithmetic. 

The Sieve of Eratosthenes tests the 
performance of a high-level language 
implementing Boolean algebra and in- 
teger arithmetic (see listing А). The 
Float benchmark examines the pro- 
cessors ability to execute floating- 
point array arithmetic (see listing В}. 
The FLT benchmark tests the speed of 
the floating-point coprocessor [see 
listing С). 

Array handling is primarily exercised 
by the Float and Sieve benchmarks. 
since the FLT benchmark uses only 
scalar calculations. 

It should be noted, however, that the 
Sieve benchmark uses only a Boolean 
array. and this negates much of the 
throughput advantage of the 
NS32032's 32-bit bus (and indeed the 
VAX's 64-bit bus}, tending to favor the 
8- and 16-bit processors. 


NOTES ON BENCHMARKS 

The Sieve benchmarks that were run on 
the IBM PC XT and PC AT were writ- 
ten in Digital Research C. The FLT 
benchmark used Microsoft FORTRAN 


for the XT and DR F77 for the AT. 
The variable и represents the maxi- 
mum control number on the major 
loop of the benchmark test. in the 
Sieve benchmark, the major loop was 
run 10 times. 
N/D indicates No Data, a test not run. 
N/A indicates Not Available. No com- 
piler could be found that could use ar- 
rays with more than 64.000 elements. 
The five target machines being com- 
pared are the ІВМ PC XT 18088 CPU). 
the IBM PC AT (80286 CPU), the YAX- 
11/750, the УАХ-11/780. and Definicon 
System's DSI-32 coprocessor (IO-MHz 
32032 CPU), All five machines have ad- 
ditional numeric-processing hardware: 


1. IBM PC XT has Intel's 8087 floating- 
point chip (4.77 MHz). 

2. IBM PC AT has Intel's 80287 floating- 
point chip (4.0 MHz). 

3. VAX-11/750 has Digital Equipment's 
Floating-Point Accelerator. 

4. VAX-11/780 has Digital Equipment's 
Floating-Point Accelerator. 

5. DSI-32 coprocessor has National 
Semiconductors 32081 FPU Ifloating- 
point unit). 


The compilers used for the PC XT 
and PC AT were chosen on their pub- 


Table A: Execution time (in seconds) for 10 iterations of the Sieve. All 
machines have floating-point accelerators. 


Sieve Benchmark 


IBM PC XT IBM PC AT 
11.6 3.71 
35.3 8.13 
449 12.40 
351.5 99.71 
М/А N/A 


Float Benchmark 


n IBM PC XT IBM РС AT 
40000 11.46 17.71 


FLT Benchmark 


n IBM PC XT IBM PC AT 
256000 119.3 134.0 


VAX-11/750 


УАХ-11/750 


VAX-11/750 


VAX-11/780 
2.41 1.90 
6.11 304 
N/D N/D 
13.13 6:38 

2965 1334 


VÀX-11/780 
083 0.50 


VAX-11/780 
948 6.18 


lished reputation Юг generating high- 
speed code. Microsoft FORTRAN ver- 
sion 3.1 was used for the FLT and Ноа! 
benchmarks on the PC XT. As it did not 
execute on the PC AT. Digital Research 
F77 was used for the FLT and Float 
benchmarks on that machine. Digital 
Research C was used for the Sieve 


Listing A: The Sieve benchmark. 


#define LIMIT 8191 
#define ITS 10 
#define FALSE 0 
#define TRUE 1 
main () 


{ 

char Над {ИМП + 1]: 
register long i,prime,k; 
int Count, ег; 


for (дег = 1;iter < = 15;40г++) | 


count = 0: 


DSI COPROCESSOR 


benchmark on both the PC XT and the 
PC AT. The FORTRAN compiler for the 
VAX was written by Digital Equipment 
running under the VMS operating 
system. 

The compilers for the DSI-32 copro- 
cessor were written by Green Hills Soft- 
ware and ported to the Definicon 
MS-/PC-DOS environment. 


for (iO « = LIMIT ++) flags{i] = TRUE: 


for (izO;i« = LIMIT; 4) ! 
if (flags[i]) { 
prime =1+1+ 3; 


for (К=1+ ритак < =LIMIT;k+ = prime) flags[k] = FALSE; 


count++: 


} 
} 


pontt( "Found 9ed primes", count); 


Listing B: The Float benchmark. 


PROGRAM FLOAT 
DIMENSION RARRAY (40000) 
COMMON /FAST! RARRAY 
INTERGER*4 I 
DO 101 = 1.40000 
RARRAY() = 1.0 
DO 91 l= 1.40000 
RARRAY(I) = RARRAY(I) > 
C RARRAY(40000 - |) 
91 . CONTINUE 
STOP 
END 


Listing C: The FLT benchmark. 


С 
PROGRAM FLT 
INTEGER =4 J.J 
REAL +В X,Y.Z 
DO 1012 1,256000 
J = 256000 - | 
Xs FLOAT() 
Y = FLOAT(J) 
2-Ү/Х 
X2Y-Z 
У=ж2-Х 
2=Ү+Х 
10 CONTINUE 
С Force the loop optimizer to retain 
C all four lines by: 
Хш2жҮ 
STOP 
END 


detected would be to shut down the 
host 8088 CPU. Although the 8088 
then reports the address currently on 
its bus, this usually bears no relation 
to the true cause of the problem. Con- 
ventional external error correction is 
slow and requires adding wait states 
to the memory cycles, reducing the 
32032's performance. 

There is a level of protection pro- 
vided by the 051-32 interface soft- 
ware. Should the 32032 execute an in- 
struction that it cannot decode (such 
as would occur on a faulty program 
read), it executes an ILLEGAL IN- 
STRUCTION trap. This trap is caught 
by the Definicon MS-/PC-DOS inter- 
face software. and the full status is 
reported to the operator. 

To further increase the board's reli- 
ability. a REFRESH INHIBIT control 
signal has been made available to the 
8088/8086 CPU. This lets the diagnos- 
tic software determine the exact safe- 
ty margin of each dynamic RAM chip 
in the memory array. This signal is 
also used to start the CPU after a cold 
boot. 

Nevertheless, true error correction 
is available as an option on the 1- 
megabyte advanced kit. The 051-32 is 
designed to accommodate the new 
INMOS (a British semiconductor com- 
pany) 256K by I-bit RAM chip that in 
ternally detects and corrects errors. 
such as those occurring from irregular 
refresh or alpha-particle activity. 

The RAM array is driven and con- 
trolled by a National Semiconductor 
DP8409. This device (IC37) contains 
high-current outputs that can drive 
the highly capacitive RAM array. as 
well as circuitry to insert "hidden" 
refresh cycles whenever the RAM is 
inactive. These cycles allow the CPU 
to avoid the otherwise mandatory 
HOLD request (every 12 microsec- 
onds or so) to allow the DP8409 to 
refresh the array. Nevertheless, when 
a forced refresh is required. it is com- 
pleted in two T (timing) states. leav- 
ing the processor's execution essen- 
tially unaffected. 

Since both the RAM array and the 
8088/8086 are asynchronously plac- 
ing HOLD requests on the CPU, a 


(continued) 
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DSI-32 HARDWARE, 
SOFTWARE, AND SUPPORT 


The following hardware kits and soft- 
ware are available from Definicon Sys- 
tems Inc.. 21042 Vintage St., Chats- 
worth, CA 91311, (818) 341-5654. 


HARDWARE 

1. Starter kit — 32032 CPU and 32081 
FPU. 6-MHz clock rate. 256K bytes of 
RAM (32 64K Бу I-bit chips) wave- 
soldered. partially tested. fully 
socketed printed-circuit board, Full set 
of integrated circuits and assembly in- 
structions. Diagnostic software disk. 
Simplified NSX-compatible assem- 
bler/linker/floader. MS-DOS interface 
software, advanced debug monitor. 
Public-domain software disk {supplied 
upon request). Price: $995. 

2. Advanced kit — Same as above. ex- 
cept CPU and FPU are І0-МН2 and | 
megabyte of memory (32 256K by 
I-bit chips) is supplied. Price: $1495. 


The DS1-32 is suitable for use with 
the IBM PC or any identical "clone" 
microcomputer. However, a money- 
back guarantee is the only guarantee 
of compatibility offered by Definicon. 
The DSI-32 draws up to 15 watts from 
the PC’s power supply. Make sure you 
have that much spare power before 
ordering. 

A fixed disk is almost essential if you 
are to run the Green Hills compilers 
(which range to 250K bytes of code). 


SOFTWARE 
Public-domain compilersinterpreters 
are available for FORTH. Small-C, 
Pascal. and Tiny BASIC. A disk contain- 
ing them will be included with your kit 
provided that you specifically ask for it. 
The following advanced software is 
available. (Note that the C and Pascal 
compilers will run in 256K bytes of 
RAM, but their capabilities will be con- 
siderably limited. The FORTRAN com- 
piler will not run in 256K bytes of RAM. 
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If you want to run these compilers. 
Definicon suggests you use the Ad- 
vanced kit with its l-megabyte of 
КАМ.) 


|. Green Hills С Compiler: Kernighan 
and Ritchie С plus full Berkeley 4.2 
UNIX extensions. 

2. Green Hills Pascal Compiler: Full 
Berkeley 4.2 UNIX-compatible plus 
many extensions. 

3. Green Hills FORTRAN Compiler: 
ANSI (American National Standards |п- 
stitute) FORTRAN 77 plus full Berkeley 
4.2 UNIX extensions. 

4. Definicon&Computer Systems Design 
NS32000 Assembler/Linker: Advanced 
National Semiconductor NSX syntax 
assembler with the GENIX extensions 
required by Green Hills compilers. Sup- 
ports fully relocatable code and 
“Pascal-like’” high-level constructs. 
Linker supports assembler output syn- 
tax and fully relocatable code. includ- 
ing named COMMON blocks and іпі- 
tialized statics. 

5. Definicon‘Computer Systems Design 
NS32000 Library Manager and Pro- 
grammer's Utilities: LIB32 program to 
form and examine libraries of object 
modules, assembly and high-level lan- 
guage examples for direct (ОЕМ) inter- 
face to the Definicon MS-/PC-DOS 
interface. 


Prices: 
Library manager/programmer' s 


utilities: $49 
Assembler/linker (purchased 
separately): $149 
One compiler (your choice]. 
including assembler/linker: $299 


Two compilers. including assembler/ 
linker (one purchase): 5499 
Three compilers, including assem- 
bler/linker (опе purchase): 5649 
Any compiler. purchased alone 


ineeds assembler above}: $249 


Note: Green Hills Software has helped 
make these compilers available to 
BYTE readers using the Definicon 
MS-/PC-DOS software environment at 
prices well below those of the identical 
compilers for their original UNIX 
environment. 


A 32-bit FORTH interpreter is available 
for $299 from Symbolic Processing 
Systems, 501 West Maple. Orange. CA 
92668, (714) 637-4298. This FORTH in- 
cludes a screen editor, string and file 
handling. and full floating-point sup- 
port. Debugging aids—including 
TRACE and VIEW—are provided. The 
metacompiler and source-code 
screens are provided to ease system 
customization. 


SUPPORT 

The prices Definicon is charging for the 
software are special discounts for BYTE 
readers. The only support that Defini- 
con can offer to purchasers of this soft- 
ware is a guarantee to respond 
promptly to written bug reports. Defini- 
con assumes that BYTE readers will be 
proficient in the basic programming 
syntax of a language before they order 
these products, and the documenta- 
tion provided reflects this assumption. 

Trevor Marshall's Thousand Oaks 
Technical Database (RCP/M) will act as 
a focal point for public-domain soft- 
ware for the DSI-32. The database may 
be reached on the public access 
number (24 hours a day, 1200 bits per 
second) а! (805) 492-5472, ог. for 
uploads. at the restricted (sysop's) 
number, (805) 493-1495. 

Micro Cornucopia (РОВ 223. Bend. 
OR 97709. (503) 382-8048) has agreed 
to form a users group to support the 
DSI-32. Contact them directly for 
details. 


A FEW NEAT THINGS 
YOU CAN DO WITH 


“Make your slides 
one by one, 
save on film 

and have some fun! 

ke Ж 


| Correct mistakes, 
add new facts, 
gíve a sbow 
the punch it lacks. 
u 


"Take CRT data 
off the screen, 
edit freely 
in between. 


“Mount your slides 
fast апа clean— 
project bright bues 
on the Screen. 


Meet tight deadlines, 
do a whole show, 
win new clients, 

hear bravo. , 
тт 


“Waste no money, 
waste no time, 
get results that are 
sublime." 


"If you can't do without these cat- -quick instant slide-makers another minute, 
contact your dealer in Kodak audiovisual products, listed in the Yellow Pages under АҮ Equipment and Supplies.’ 
Or, phone 1 800 44KODAK, Ext 293 (1 800 445-6325, Ext 293). 
Tell 'em Slide Cat sent you!" 


The system includes KODAK INSTAGRAPHIC Copy Stand, KODAK INSTAGRAPIUC CRT Slide Imager and CRT Adapters, KODAK INSTAGRAPHIC Calor Slide Film, anc KODAK INSTAGRAPHIC Slide Mounter and Mounts. 
© Fastman Kodak Company, 1985 
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Subscription 
Problems? 


We want to help! 


If you have a 
problem with your 
BYTE subscription, 

write us with the 
details. We'll do our 
best to set it right. 
But we must have 
the name, address, 
and zip of the 
subscription (new 
and old address, if 
it's a change of 
address). If the 
problem involves a 
payment, be sure fo 
include copies of 
the credit card 
statement, or front 
and back of 
cancelled checks. 
Include a “business 
hours” phone 
number if possible. 
We'll respond 
A.S.A.P. 


BYTE 
Subscriber Service 
РО. Box 328 
Hancock, NH 03449 
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In conjunction with 


the interrupt-driven 


16-bit timer and the 
two serial ports, an 


MMU will let the 
DSI-32 run UNIX. 


HOLD arbiter PAL (1C38) allots each 
a priority and ensures that no access 
contention can occur. 


UNUSUAL COMPONENTS 

IN THIS DESIGN 

Murata ceramic resonators are used 
instead of: quartz crystals. Although 
hot quite as stable as the crystals, they 
are perfectly adequate. The typical 
frequency tolerance is +0.5 percent 
maximum. They are easier to mount 
than crystals and are also cheaper. 
Note that the RS-232C data-transfer 
rate can be up to 3 percent slower 
due to the use of a standard 
3.58-MHz resonator rather than the 
3.686-MHz resonator originally spec- 
ified for the 2681 DUART. 

Rogers O-PAC bypass capacitors are 
used in several critical areas of the 
board. They provide near-perfect by- 
passing of high-frequency transients 
and help reduce noise that otherwise 
might reduce reliability. 


OPTIONAL 32082 
MEMORY-MANAGEMENT UNIT 
The DSI-32 can accommodate the 
NS32082 MMU. This, in conjunction 
with the interrupt-driven 16-bit timer 
and the two serial ports. gives it the 
capability of running UNIX (when it 
becomes available]. The MMU also 
adds some debugging capability to 
the current monitor, such as a 
breakpoint-on-address reference. 


A BRIEF LOOK 
AT SOFTWARE 
In addition to a number of public- 
domain compilers and interpreters, 


three high-performance, UNIX-com- 
patible, optimizing compilers for the 
DSI-32 are currently available from 
Definicon. The Green Hills Software C, 
FORTRAN, and Pascal implement the 
full Berkeley 4.2 extensions in addi- 
tion to the commonly accepted lan- 
guage definitions. These compilers 
produce NS32032 source code, which 
is assembled with the Computer Sys- 
tems Design/Definicon assembler. 
linker, and loader. In addition, a 32-bit 
FORTH interpreter, a Tiny BASIC. and 
а dBASE II compiler were scheduled 
for release last month. 

The disk operating system is MSJPC- 
DOS. No special partitions or file con- 
versions are required. The 32032 data 
files can be identical to their MS-/PC- 
DOS counterparts. and 32032 execut- 
able code files exist on disk as stan- 
dard MSJPC-DOS files. Software de- 
velopment is done entirely within the 
MS-PC-DOS command shell, with no 
need for special editors or other file 
managers. 

А resident (RAM-based) monitor 
allows easy debugging. Its command 
syntax is similar to DEBUG and DDT 
(dynamic debugging tool). It allows 
single-step execution, running with 
multiple breakpoints, and, with the 
optional MMU. breakpoint-on-address 
reference. Also. the monitor includes 
standard memory and register display 
and substitute features. A powerful 
disassembler with full floating-point 
support is part of the monitor. 


NEXT MONTH 

We have taken a glimpse inside the 
hardware of the 051-32, and we hope 
that this gives you some idea of this 
coprocessor board's speed and flex- 
ibility. Although we have discussed 
software only briefly, next month we 
will look in greater detail at the lan- 
guages and programming tools avail- 
able. в 
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INTRODUCING THE COMMODORE 128." 


Its here, And it's going to make a lot of 
Commodore 64” owners very happy. 
A personal computer with а 128K 
memory and 80-column capability 
that’s still compatible with all the 
peripherals and over 3,000 programs 
designed for the Commodore 44. 

In fact, the new 128 is almost like 
getting three computers in one. That's 
because it can run as a 64, а 128 and 
in a CP/M® mode. Or it can even be 
expanded to a full 512K memory. 
And thats about as “personalized” 
as a personal computer can get. 

It’s intelligence that can match your 


own versatility. And then, even take it 
to a higher level. 


There’s more than a bigger memory. 


There are a lot of extra features 
we didnt forget. Like a handy numeric 
keypad for data-entry efficiency 
and accuracy. 

An expanded keyboard that puts 
more commands at your fingertips for 
easier programming, So you can be 
а whiz at using more varied graphics 
and text. Or a musical genius playing 
full three-part melody in any tempo 
you set. And theres even a "help" key 


that comes to your rescue, listing 
programming errors on-screen with 
the error In reverse field. 

There's also a new faster disk 
drive. With a separate "Burst" mode 
that can transfer up to 3,000 char- 
acters per second. Just in case youre 
a speed demon. 

"Thanks for the memory!” You're 


- welcome. And for the expandability. 


And compatibility. And versatility. And 
for making it all very affordable. After 
all, one of the other things that should 
go Into a more intelligent computer 
is a price Ша! makes sense. 


COMMODORE 128- PERSONAL COMPUTER 


e CPIM is à registared trademark of Digital Research, Inc 


A Higher Intelligence 


© Commodore 1985 
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PROGRAMMING PROJECT 


CONTEXT-FREE PARSING 


OF ARITHMETIC 
EXPRESSIONS 


BY JONATHAN AMSTERDAM 


Parse integer arithmetic 
expressions into executable form 


(RB fi! ! think | was in the fifth 
Bul rat чи grade when | first heard 

about My Dear Aunt Sally. 
- же The teacher һаа по 


sooner written "3 + 4 x 
В БЫ E 3“ оп the blackboard than 

|, impetuous young fool 
that | was, shouted out “35!” After pointing 
out that the correct answer was 23, the 
teacher introduced me to my new-found rel- 
ative—My Dear Aunt Sally: multiplication. 
division, addition, subtraction. That's the 
order in which we calculate arithmetic ex- 
pressions. Once we learn it. it's an easy rule 
to master, 

But computers are not so clever. They find 
these so-called operator precedence rules 
a bit of a nuisance. Some programmers. like 
the folks at Hewlett-Packard and FORTH in- 
ventor Charles Moore, have taken an easy 
way out by using Polish-postfix (or reverse- 
Polish) notation, in which 3 + 4 + 5 
becomes 3 4 5 * +. 

This notation is easy for computers to 
understand and. FORTH addicts will swear, 
for people too. But those of us who prefer 
to keep our eyes uncrossed would like some 
way to teach the machine our way of doing 
business. 

What we want. more precisely. is a way 
to parse ordinary integer arithmetic 
expressions—that is, to translate the string 
of symbols that make up such an expres- 


sion into something with more structure. 
something that captures the fact that 4 « 
5 is a meaningful component of 3 + 4 « 5, 
while 3 + 4 is not. We can break the prob- 
lem into two parts: writing a set of rules that 
correctly describes the structure of the ex- 
pressions, and implementing those rules in 
a computer program. The result will be a 
parsing algorithm that, when combined 
with a simple evaluation function, gives a 
four-function integer calculator of the 
"algebraic" or more commonly, Texas In- 
struments variety. I'll discuss more general 
applications of parsing at the end of this 
article. 


CONTEXT-FREE GRAMMARS 

First. though, | need to describe the struc- 
ture of arithmetic expressions. Here I'll use 
an idea originaily developed by linguists. At 
one time they thought that the syntax of 
English and other natural languages could 
be described by a series of rules like the 
following: 


S —> NP VP 
МР -> AD] М 
УР -> V ADV 


(continued) 
Jonathan Amsterdam is a graduate student at the 
Massachusetts Institute of Technology Artificial In- 
telligence Laboratory. He can be reached at 1643 
Cambridge St. #34, Cambridge, MA 02138. 


AUGUST 1985 * BYTE 


139 


These rules say that a sentence con- 
sists of a noun part and a verb part, 
a noun part consists of an adjective 
followed by a noun, and a verb part 
consists of a verb followed by an 
adverb. We can use these rules to 
generate a subset of English by start- 
ing with the "S" rule and replacing 
symbols on the right-hand side with 
the corresponding rule. The rules I've 
given don't allow much freedom. You 
can replace the NP of the first rule 
with ADI М and the VP with V ADV, 
giving you sentences of the form 
adjective-noun-verb-adverb: sen- 
tences like "Loose lips sink fast” (but 
not "Loose lips sink ships"). If you use 
more rules, you can capture more of 
English. but Noam Chomsky (соп- 
sidered the founder of transforma- 
tional or generative grammar] showed 
in the late 19505 that these context-free 
erammars—so called because the 
symbols on the left-hand sides of the 
right arrows don't have to appear in 
any special context in order to be sub- 
stituted into right-hand sides—aren't 
powerful enough to describe any 
natural languages. 

They're just the ticket, though. for 
computer languages. Most of the syn- 
tax of modern programming lan- 
guages is describable by context-free 
grammars, including that small part of 
syntax were interested in here. In 
table 1, | present the context-free 
grammar for arithmetic expressions in 
Backus-Naur form. 

l've switched syntax from the 
linguists to the computer scientists’. 
The ::= is just like the right arrow, and 
the | means “ог” These rules say that 
an expression is a term, a term plus 
an expression, or a term minus an ex- 
pression; a term is a factor, a factor 
times a term, or a factor divided by 
a term: and a factor is either a 
number. a minus sign followed by a 
factor, or an expression enclosed in 
parentheses. These rules capture the 
correct precedence rules for the four 
common arithmetic operations, as 
well as unary minus and parentheses 
(both of which have higher prece- 
dence than any other operator). 

If you look carefully at the rules, you 
may find yourself getting dizzy. It 
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expr 


term + expr 


expr 


Тегт + expr 


| 
factor 


expr 


term + expr 


| 
factor term 


factor ж term 
4. "wer 


5 


Figure |: The steps in creating the parse 
tree for 3 + 4 * 5, 


Figure 2: An abbreviated parse tree of 
3+4 • 5, 


seems that each rule is defined іп 
terms of itself and another rule. 
Where does it all end? It ends in the 
characters that make up the four oper- 
ations and parentheses and in the 
numbers, Let's use the rules to parse 


3 + 4 * 5, The description of what 
we're doing is called a "parse tree" 


PARSING AN EXPRESSION 

To begin with, the whole thing is an 
expression (we always start parsing 
with expr). Now, there are three kinds 
of expressions: one is just a term. 
another is two things separated by a 
plus sign. and the third is two things 
separated by a minus sign. With 3 + 
4 * 5, we obviously have two things 
that are separated by a plus sign. So 
far, the parse tree looks like figure 1a. 
Lets concentrate next on the first 
component, which is the number 3. 
We know it's a term, but which of the 
three term rules apply? Агат. the 
only choice is the first one, which says 
a term is a factor. And now we have 
reached dry land because a factor is. 
among other things, a number. Our 
parse tree now looks like figure 1b. 

Now we can concentrate on the 
other half of our expression, 4 + 5. 
Here, the oniy appropriate expression 
rule is the first one, since there are no 
plus or minus signs in our subexpres- 
sion. And the only fitting term rule is 
the second one, because of the multi- 
plication sign. The complete parse 
tree is shown in figure Ic. 

Do you see how the parse tree cap- 
tures the precedence rules? Notice 
that the 4 + 5 is together on a single 
subtree, joined to the 3 by the plus 
sign. If you eliminate а! the occur- 
rences of expr, term, and factor, 
which were useful in the parsing pro- 
cess but now serve no purpose, you 
have the much simpler tree shown in 
figure 2. 

[t is just these latter trees that my 
parsing program will construct. Once 
you've got the tree, it's easy to 
actually calculate the expression: Just 
start at the root (top) of the tree. 
evaluate [recursively) the left and right 
subtrees, and then perform the opera- 
tion at the root on the two results. 


FROM GRAMMAR TO PARSER 

But how do you go from the three 
grammar rules | described earlier to 
a working program? The choice of 
which rule to apply at any step seems 
to require looking ahead. When con- 


fronted with 3 + 4 + 5, | chose the 
second expr rule because of the plus 
sign. This required only slight look- 
ahead, but consider the expression 3 
* 4 * 5» б + 7. This is also correctly 
described by the second expr rule, 
but now the look-ahead is consider- 
ably larger, and | could make it as 
large as | want by putting more multi- 
plications before the addition. Now, 
an arithmetic expression 20 pages 
long may be absurd, but a program 
20 pages long is not, so if you want 
to be able to generalize this technique 
to parsing programs, you have to con- 
fine the look-ahead. And even if you 
decide to take the easy way out by 
reading the whole input in at once 
and looking ahead. it would be ineffi- 
cient to rescan the entire string over 
and over again. 

In fact, there is a better way—the 
grammar rules require no more than one 
character look-ahead. How is this possible. 
after what | just said about choosing 
the right rule? If you examine the rules 
again. you'll notice that an expression 
always starts with a term. Sometimes the 
term is followed by a plus sign, some- 
times a minus sign, sometimes noth- 
ing—but you can worry about that after 
parsing the term. Then you can peek 
at the next character to see if it's what 
you want, and if it's not. you can put 
it back. The "put-back" operation is 
easy to implement because you'll 
never have to put back more than one 
character. If you look at the rules for 
term and factor, you'll see that there, 
too, the correct rule can be chosen on 
the basis of only one character. 

The construction of the actual pro- 
gram will be quite straightforward if 
you implement the parser by associat- 
ing a procedure with each group of 
rules—one for the expr rules, one for 
the term, and one for the factor. The 
procedures just mirror the rules. Each 
procedure is responsible for parsing 
its own category of subexpression. 
consuming just enough of the input 
to do so, and returning the proper 
parse tree. For example. the expr pro- 
cedure first calls the term procedure 
to take care of the parsing of the term: 
then it looks ahead to see if the next 

(continued) 
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Table |: The grammar of arithmetic in Backus-Naur form. 


expr :: = term | term + expr | term — expr 
term :: = factor | factor • term | factor / term 
factor :: = number | ~ @Яог | (expr) 


Listing 1: A program to parse and evaluate ordinary integer arithmetic 


expressions. 


{° This is a Texas Instruments-style calculator. It parses arithmetic 


expressions using the usual precedence rules. 
Written by Jonathan Amsterdam, December 1984. 


E. 
PROGRAM TlCalc; 


CONST 
endOfFile = 0; 


(" special character signifying end of file ") 


empty = 127; (“ character used to indicate that savedChar is empty") 


endOfLines 13; (* special character signifying end of line ") 


TYPE 
nodetype = (binop, unop, number); 
node = “noderec; 
noderec = RECORD 
CASE tag:nodelype OF 
binop: (operator: CHAR; 
leitOperand, rightOperand:node); 
unop: (uOperator: CHAR; 
operand:node); 
number:(num:INTEGER); 
END; 


VAR 
savedChar: CHAR; 
digits: SET OF CHAR; 


(* input functions *} 


FUNCTION getChar:CHAR; 
(^ Useful low-level! character input. Returns special characters at 
end of file and end of line. ") 
VAR c CHAR; 
BEGIN 
IF savedCHAR < > chr(empty) THEN BEGIN 
getCHAR : = savedChar: 
savedChar : = chr(emplty); 
END ELSE IF EOF THEN 
getChar . = chr(endOfFile) 
ELSE IF EOLN THEN BEGIN 
getChar : = chrfendOiLine); 
raadin; 
END ELSE BEGIN 
raackc): 
getChar .= С; 
END; 
END; 


(continued) 
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Inquiry 275 


€ Programmers: 
Program 


three times faster 


with Instant-C " 


Instani-C™ is an optimizing interpreter 
for the C language that can make pro- 
gramming in C three or more times faster 
than using old-fashioned compilers and 
loaders. The interpreter environment 
makes C as easy to use as Basic. Yet 
Énstant-C'" is 20 to 50 times faster than 
interpreted Basic. This new interactive 
development environment gives you: 


Instant Editing. The full-screen editor is 
built into Instant-C"" for immediate use. 
You don't wait for a separate editor pro- 
gram to start up. 


Instant Error Correction. You can 
check syntax in the editor. Each error 
message is displayed on the screen with 
the cursor set to the trouble spot, ready 
for your correction. Errors are reported 
clearly, by the editor, and only one at a 
time. 


Instant Execution. Instant-C'" uses 
no assembler or loader. You can execute 
your program as soon as you finish 
editing. 

Instant Testing. You can immediately 
execute any C statement or function, set 
variables, or evaluate expressions. Your 
results are displayed automatically. 


Instant Symbolic Debugging. Watch 
execution by single statement stepping. 
Debugging features are built-in; you don't 
need to recompile or reload using special 
options. 

Instant Loading. Directly generates .EXE 
or .CMD files at vour request to create 
stand-alone versions of your programs. 


Instant Floating Point. Uses 8087* co- 
processor if present. 


Instant Compatibility. Follows K & R 
standards. Comprehensive standard 
library provided, with source code. 
Instant Satisfaction. Guaranteed, or 
vour money back. fnstant-C™ 

is available now, and works under 
PC-DOS, MS-DOS*, and CP/M-86*. 

Find out how énstant-C™ is changing 
the way that | programming is done. 
Instant-C™ is $495. Call or write for 
more information. 


Rational 


5ystems, [пс. 
(617) 653-6194 
PO. Box 480 
Natick, Mass. 01760 


Tradewrarhs ‘Wh EROS {Мати Соер v. 87 (ined Or р. CPI 
iig Kwan fy ін ) пішін. (Алі Ss dents, Би 1 
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PROCEDURE ungetChar(c: CHAR); 
(* Allows one character at a time to be pushed back on the input. °) 
BEGIN 
IF savedChar = chr(empty) THEN 
savedChar := С 
ELSE 


END: 


FUNCTION nextChar: CHAR; 
(“ Skips over blanks, *) 
VAR с:СНАВ; 
BEGIN 

REPEAT 

c:= getChar 

UNTILc < > ' i 

naxiChar := с; 
END; 


FUNCTION charToint(c: CHAR): INTEGER; 
(* Convers a numeric character to an integer. *) 
BEGIN 
IF NOT (c IN digits) THEN BEGIN 
wtitelncharTolnt: ', с. іс not a digit); 
charTolnt : = 0; 
END ELSE 
charTolnt := ord(c) ~ оға(0); 
ENO; 


FUNCTION getNumic:CHAR}: INTEGER: 
(* Reads a number from the inpul. The first digit of the number has 
already been read and is passed as an argument, * 
VAR n INTEGER; 
BEGIN 
п:= 0; 
REPEAT 
n:= 10*n + charTolnt(c); 
C:= getChar, 
UNTIL МОТ © IN digits); 
ипде!Сһаг(с); 
getNum : = n; 
ЕМО; 


(* node creation funclions *) 


(" The following three functions create nodes for the parse tree. The first 


two each return NIL if their node arguments are NIL. *) 


FUNCTION binopNode(opor: CHAR; lopand, ropand:node):node: 
VAR n: node; 
BEGIN 
IF (lopand = NIL) OR (ropand = NIL) THEN 
hinopNode : = NIL 
ELSE BEGIN 
New(n, binop); 
WITH n* DO BEGIN 
lag : = binop; 
operator : = opor; 
leftOperand : ж lopand; 
nghtOperand := ropand: 
END; 
binopNode : = п: 
END; 
END; 


writeln'ungetChar' can't итде! more than one character at a lima"); 
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FUNCTION unopNode(opor:CHAR; opand:node):node; 
VAR п:поде: 
BEGIN 
IF opand = NIL THEN 
unopNode := NIL 
ELSE BEGIN 

nawí(n, unap). 

WITH n*DO BEGIN 
lag :s unop; 
uOperator : = opor; 
operand ;= ораг; 

end; 

unopNode : = п; 

ЕМО: 
END; 


FUNCTION numberNode(i:INTEGER):node; 
УАН п:поде: 
BEGIN 
new(n, number); 
WITH n° ОО BEGIN 
lag : = number, 
num := i; 
END; 
numberNode : = г; 
END; 


(^ tree-printing procedures *) 


PROCEDURE ptree(n:node; depth:INTEGER); 
BEGIN 
WITH n^ DO 
CASE tag OF 
binop: BEGIN 
ptreelefttOperand, depth + 2); 
writeln ':depth,operalor); 
ptree(nghtOperand, depth + 2); 
END; 
unop: Begin 
митек‘ ':depth,uoperator); 
ptree(operand, depth + 2); 
END; 
number: writeln? depth пит); 
ЕКО: 
END; 


PROCEDURE PrintTree(n:node): 
BEGIN 

ptree(n, 0): 
END: 


(° parser ") 
(^ Each of the three parsing functions returns NIL if an error occurs in Ihe parse, ") 


(continued) 


One of the variants is 
for binary operations, 
another for unary 
operations, and a third 
for numbers. 


nonblank character is a plus or minus 
and, if so, calls itself—recursively—to 
parse the rest of the expression. Final- 
ly, it combines the parse tree pro- 
duced by term and the one produced 
by the recursive cali on itself into a 
larger tree with the operator—plus or 
minus—at its root and returns this 
tree, The implementations of term 
and factor are similar. 


IMPLEMENTATION 
At this point, the actual programming 
is trivial: its outcome can be found in 
listing 1 and may be downloaded 
from BYTEnet Listings. (The phone 
number is (617) 861-9774.) | wrote it 
in UCSD Pascal on an Apple ПІ, but | 
didn't use any features peculiar to 
that implementation, so it should be 
portable. The nodes of the parse tree 
are represented by variant records. 
One of the variants is for binary 
operations like addition and multipli- 
cation, another for unary operations 
like negation, and a third for numbers 
(| used integers to keep it simple). 
Because | have to put back a char- 
acter on the input sometimes, ! built 
an input procedure on top of Pascal's; 
this is a good idea anyway, because 
Pascal has such hideous I/O (input/ 
output). My routine, called getChar. 
always returns a character. even at 
end of line or end of file: two special 
characters are chosen for these cases. 
The getChar routine interacts with 
ungetChar through the variable 
savedChar to allow one character to 
be put back on the input. The next- 
Char function ignores blanks. which 
is usually the right thing to do. The 
getNum function translates a string of 
[continued) 
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8086/8088 
Development 51 09 
Package 
FULL DEVELOPMENT PACKAGE 
‚ Full K&R С Compiler 
« Assembler, Linker & Librarian 
» Full-Screen Editor 


» Execution Profiler 
* Complete STDIO Library (7120 Func) 


Automatic DOS 1.X/2.X SUPPORT 
BOTH 8087 AND S/W FLOATING POINT 
OVERLAYS 


OUTSTANDING PERFORMANCE 
« First and Second іп AUG "83 BYTE 
benchmarks 


SYMBOLIC DEBUGGER 550 


Ехатіле & change variables by 
name using С expressions 

Flip between debug and display 
screen 

Display С source during execution 
Set multiple breakpoints by function 
ог line number 


DOS LINK SUPPORT 535 


e Uses DOS .OBJ Format 
« LINKs with DOS ASM 
« Uses Lattice® naming conventions 


cm сие. шш шшш. „шшш 2 2  --Б--- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Check: CJ Dev. Pkg (109) 
C1 Debugger (50) 
С 005 Link Supt (35) 


SHIP TO: 


ТІР 


WARE 


CORPORATION 


Р.О. BOX С 
Sunnyvale, СА 94087 
(408) 720-9696 
АН orders shipped UPS surface оп ІВМ format disks. 
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FUNCTION term:node; FORWARD, 
FUNCTION lactor:node; FORWARD: 


FUNCTION expr:node; 
(* An expression is eher a Іегт, or a term +,- an expression, ") 
VAR c:CHAR; 
n:node; 
BEGIN 
п: = term, 
expr ;= п; 
IF n <> NIL THEN BEGIN 
с : = nextChar. 
IF (c = '+') OR (с = '—') THEN 
expr := binopNode(c, n, expr) 
ELSE IF с < > chriendOfLine) THEN 
ungetChar(c); 
END: 
END; 


FUNCTION term(* :node"); 
(^ А term is either a factor, or a factor *,/ a term. °} 
VAR c:CHAR; 
n:node; 
BEGIN 
п: = faclor; 
term : = n; 
IF n <> NIL THEN BEGIN 
С := nextChar: 
IF (с = ‘*) OR (c = 7) THEN 
term : = binopNode(c, n, term) 
ELSE 
ungetChar(c}: 
END; 
END: 


FUNCTION factor(* :node*): 
(7 A factor is eilher a number, or a - followed by a factor, or a parenthesized 
expression. *) 
VAR c:CHAR; 
BEGIN 
С ‘= nextChar, 
IF c IN digits THEN 
factor : = numberNode(getNum(c)) 
ELSE IF c = '-' THEN 
factor : = unopNode(c, factor) 
ELSE IF c = '(' THEN BEGIN 
factor :» expr; 
+ nexiChar < > ')' THEN 
writeln('close parenthesis expected"). 
END ELSE BEGIN 
writeln(‘illegal expression’), 
factor := NIL; 
END; 
END; 


FUNCTION eval(n:node) REAL; 
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(“ Evaluates a parse tree. Assumes that the only binary operations are +, =, *, 
and / and that the only unary operation is ~. *} 


VAR орї, op2:REAL; 
BEGIN 
WITH n^ DO 
CASE tag OF 
binop: 
BEGIN 
орі : = eval(lettOperand); 
ор2 :z eval(rightOperand); 
CASE operator OF 
+"; eval: = opi + ope: 
'-' eval ;= орі ~ ope: 
’*"; aval:= opi * op2; 
Y: eval: = op1 / ope: 
END; 
END; 
unop: eval:= ~ eval(operand): 
number: eval := num; 
END; 
END, 


PROCEDURE run; 
VAR n:node; 
c:CHAR; 
BEGIN 
REPEAT 

wrile(' > 7?) 

п; = expr; 

Е n <> NIL THEN BEGIN 
writeln; 
printTree(n); 
writeln; 
writeln(eval(n):0:2); 

END: 

UNTIL FALSE: 
ЕМГ; 


BEGIN (*** MAIN PROGRAM ”“”) 
wrilein( TI-style calculator y; 


wrileln('Enter an arithmetic expression and hit < RETURN > ^X 
writeln('! will print a parse tree and evaluate Ihe expression. '}; 


digits : = Г0..9% 
гип, 
ЕМО. 


digits into an integer: | couldn't use 
Pascal's read procedure because | 
don't know | have a number until I've 
read the first digit. 

The three parsing functions, expr. 
term, and factor. each return the 
parse tree they construct or NIL if an 
error occurred during the parse. If the 
parse is successful, the completed 
parse tree is fed to the evaluation 


function eval. and the answer ap- 
pears. Just for fun, | wrote a simple 
procedure (printTree in listing 1) to 
print out the parse tree. The tree 
comes out sideways. but what do you 
expect for 10 lines of code? 


WHERE TO GO FROM HERE 
As | said at the beginning of this arti- 
cle, this little calculator's just the tip 


of the iceberg. You might begin with 
some simple modifications, like dis- 
posing of the storage used by the 
parse tree when it is no longer 
needed. improving the error checking 
in both the parsing and evaluation 
phases, and making it simpler to exit 
the program. The calculator could 
easily be extended to handle floating- 
point numbers and other operations 
(such as exponentiation and square 
root). 

It would be somewhat more сһаі- 
lenging to make the operators left 
associative. That is, now the expres- 
sion "3 + 4 + 5" is parsed as if it 
were "3 + (4 + 5),” but it really ought 
to be parsed as "(3 + 4) + 5." Sim- 
ply rewriting the grammar rules won't 
work; you have to modify the parser 
directly. 

The calculator could be made much 
more powerful by adding a "mem- 
ory” in the form of 26 one-letter 
variables, а through 1. and a new 
grammar rule: 


assignment ::= letter := expr 


(Note that the ::= is part of the 
description of the rule, while the := 
is actually part of the rule's right-hand 
side. The meaning of this rule is 
"assign the value of the expression 
to the variable." To make this work, 
variables have to be able to appear 
in expressions, so a rule should be 
added that says that a single letter 
can be a factor. 

Is it starting to look like a program- 
ming language? Here are two more 
useful rules: 


ІР stmt ::= if bool expr then stmt 
else stmt 

while stmt ::= while bool expr do 
stmt 


| leave the rules for Boolean expres- 
sions and statements to you. Once 
you've built up the parse tree for a 
program in this simple programming 
language, you have two choices: You 
can interpret the parse tree right then 
and there, as | did above, or you can 
compile it by outputting instructions (in 
machine language or in another high- 
level language) for carrying out the 
statements of the program. ш 


AUGUST 1985 * BYTE 145 


AEGIS, Challenger or Pyramid, ва $ 50$ 33 
ASSIMIL ATION, Turbo Touch $ 129$ 83 


CONROY-LA POINTE, Dekettes 
CONTINENTAL, Home Accountant’ $ 100 $ 
CREATIVE SOLUTIONS, MacForth Level $ 1 
CREIGHTOM, Home Pak or Mac Office, ea. 
Mac Spell « 
CSD, MacLion 
DOW JONES, Market Manager Plus 
EXPERTELLIGENCE, Exjmi одо 
FIRST BYTE, Smooth Teter 
FORETHOUGHT, Faci Finder 
HABA, 05/00 Exi. Disk Drive, 800K 
HAYDEN, Sargon 111 
HIPPOPOTAMUS, Hippo С. Level | 
HUMAN EDGE, Mind Probet 
INFOCOM, Hitchhiker's Guede 
KOALA, Mac Уззол 
LIVING VIDEOTEXT, Think Tank 
LOTUS, Jazz 
MEGAHAUS, Megalonm 
MICROSOFT, Business Pak 

Ехсв! 

Mulbipian, Word, or File, each 
MILES, Mac the Knee, v. 1 
MONOGRAM, Dollars & Sense 
MOVATION, Smavicat Pius Modem w/Soltware 
ODESTA, Helix 
PROVUE, Ovenue 
SIMOM & SCHUSTER, Typing Tutor 
SOFTW. PUBL., PFS: Fda & Aapon Combe 
SOFTWARE ARTS, T/K Solver 
STATE OF THE ART, Electromc Checkbook 
STONEWARE, DB Master 
TELOS, File Vision 
VIDEX, MacCalendar 
WARNER, Desk Organizer 
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10 еа $5750, (Appio, etc} 35 Тік, WIFLIP BOX 
100 ва. 55750, (Apple, eic) 35 Trk 
1000 ea 55750. (Apple, etc ) 35 Tri 
10 ва. 06/00, (IBM. HIP} 40 Trk, МЕИР BOX 
10 ва 05/00, ПВМ, НР) 40 Trk 
1000 ва 05/00. (BM, НР) 40 Trk 
10 ea. 5500, 3" (MAC, HIP), МИР BOX 
50 ва. 55700, 3% (MAC, НР) 
100 ва. 55/00, J” (МАС. НА) 
CONROY-LAPOINTE* ІВМ PRE-FORMATTED 
10 өз, DS/DO, 40 Trh WFLIP BOX 
100 ea, DS/DO, 40 Trh 
1000 ea, 5/00, 40 Тік 


SINGLE-SIDED, DOUBLE DENSITY 


UST 
СОС, 10 ва, SSO, 40 Trk (Apple akd $ 45 $ 
ОҰЗАН, 10 ва, SS/DD, тс) $ 40 5 
MAXELL, 10 ea, SEDO, MOI (Apple) $ 47 $ 
VERBATIM, 10 өз, 55ЛО, МИЛЫ, (pi $ 49 5 
DOUBLE-SIDED, DOUBLE DENSITY 
СОС, 1048, GE/DD, 40 Trk ПЕМ, НАХ $ 59% 
DYBAN, 10 ea, 05/00, ПВМ, HIP} 
MAXELL, 10 ва, 05/00, MD2 
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HIGH DENSITY DISKETTES FOR 
MAXELL, 10 ва. 05/00 (8M-AT) Б 
MEMOREX, 10 ea. 05/00 (ВЫ-АТ) $ 77 $ 
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100 es. 55/50. 35 Track (Apple, etc} 
100 ea, DS/DD. 40 Track, ПВМ, НР) 
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THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


He, Ис, Mac IN STOCK, CALL 


FLOPPY DISK DRIVES 


MICRO-SCI, А2 Dink Driva, 143K 
А2 Controler Card 
Най Heighi Deve Юг 11+ Ale 
Най Height Dre for tic 

RANA, Elite |, 163K, 40 Track 
ЕМ Controller 

TEAC, T40 Half Hi, 163K, Direct 


QUARK, 0010 for HAien МАС $1995 $1595 


OTHER HARDWARE 
APPLIED ENGINEERING, Ram Works, 4K $ 179 $ 139 
CCS, 7711 оғ 7710-А Імагасв, ва $ 115$ 85 
CPS/EASTSIDE, Wild Card 11 (copier, +0) $ 140 $ 79 
COMX, 16K RAM Card (11+), 1 уг Ид wty $ 118 $ 29 
HATES, Mach Il, Ш Joysticks (I И) CALL 
KENSINGTON, Sysiem Saver Fan $ 90$ 65 
KEY TRONIC, KB200 Keyboard (+} $ 296 $ 178 
KOALA, Muppet Keys $ 

Touch Tablet Акт Illustrator ( + №) $ 
KRAFT, Joystick (И! + (be) § 
MICRO-SC1, B) Col Card + БАК RAM Card (e) $ 
MICROSOFT, Premium Sofcard (Ha) $ 

280 Sottcard 11, EK 5 
ORANGE MICRO, бубен Grappler Ps, ҰЖ $ 

16K Байат Board for Grappler Plus $ 
PCPI, Applicard, 6 MHz. 14 features $ 
$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
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TITAN, Accelerator lka 

128K RAM Card {1 +) 
TRACKHOUSE, Numeric Key Pad {le} 
VIDEO 7, У Сокх 7 НОВ Card 

V Color lic 

V Color fle 
VIDEX, UttraTerm (И + Mie) 

VideoTerm BO Col, Card (il + Лів) 
WICO, Smartcard (spec. ИИ! + Mle) 


MODEMS 


ANCHOR, Signalman Mark ХИ 

HAYES, 2400 Extemal Modem 
Smartmodem 12008 (BM) 
Smancom ( Software (AM оғ MAC) 
Smarimodem 1200 (Extornal) 
Micramodem Не w/Smarncom (AP) 
Тгапѕе 1000 — 128K 

NOVATION, Apple Cat Il 300 Baud (АР) 
212 Appia Cat, 1200 Baud (AP) 
SmoartCat Pius wisottware (MAC) 
ACCESS 1-2-3 12008 Modem + Crocstalk (BM) 

PROMETHEUS, 1200 Standalone Modem 
ProModem 1200 w/soltware (МАС) 
ProModem 1200A (АР) 
ProModem 12008 ИВМ) 

МЕНТЕ, РС Haltcard (1BM) 


MONITORS 


AMDEK, Color 300 — Comp/Audio $ 
Color 500 — Comp/'VCF/RGB/Audio 
Color 600 — Hi Res/RGB/Audio 
300A — 12" Amber/Comp 
300G, 12" Greerv/Comp 
316A, 12° Amber ПВМ) 

PRINCETON, HX-12 — Hi Res/RGR 
SR-12 — Hi Resy/RGB 
MAX-12 — Amber (IBM) 

QUADRAM, Amberchroma, 12" 

ZENITH, ZVM122 «= 127 Amber 
ZVMIZ3 — 12° Green 
ZViM124 & ZVM 135 

| CABLES 

ARBO, IEM-PC to Modem Cable $ 

ASTAR, AF Modulator lor T.V. (Apple) $ 

COMPUCABLE, Mace Seuwtmoden Cable $ 

CURTIS, Monitor Extension Cable (IBM) $ 


J- Keyboard Extens. Cable (ІВМ) $ 
ACA, Monitor Cable $ 


_ ORDERING 
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ALS, Word or List Handler, aa. 


a Appleworks 
ASHTON-TATE, ЭВазе 11 (Req СР/М 80) 
BP, АЯ, AP, PR or INY, each 
BROOERBUND, Print Shop 

Prim Shop & Ней 

Gank SL Writer or Speier, ва 
Bank Si Combo (Writer & Spalie 
DATA TRANS, Fontrx 
DOW JONES, Markei Manager 
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MICROSOFT, Muit-Plan (Ар DOS) 
QUARK, Word Juggler $ Lenacheck (Шел) 
SEMSIBLE, Sensible Spoiler 
SIERRA/ON-LINE, Screen Writer (1 
SOFTWARE PUBL, PFS Fig or Write, each 
PFS:Graph ог Верой, sach 
PFS-Access 
SPRINGBOARD, Mewt1room 
STOMEWARE, DE Майи, v, 4+ 


UTILITIES SOFTWA 


BEAGLE, GPLE œ Alpha РКА, es 
Рюи 005, Disk Quick, Ар. Мей cr LO: Sliver, m $ 
Full ina IN STOCK 

BORLAND, Turbo Pascal (req. CP/M) $ 
3 Pak (Pasc, Turbo Tut, Toolbox) NEW $ 1 

CENTRAL POINT Copy 11 Plus (bit сосин) $ 


PRINTERS 


APPLE, imagewriter с 
Laserwrior 16995 $6500 
EPSON, RX ! FX Songs = ІМ STOCK 


С 
1Х80 — 100 cps КУН cps NLO $ 299 CALL 
JXBO — Color Рипих, 180 cps. $ 5690 CALL 
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$615 — 120 ops 0Q, 30 cos МО, 
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PLOTTERS: 
$ 599 CALL 


PRINTER SUPPLIES: 
COHROY LAPCHHTE, 
Colored Paper Pack 1250) 
PAPER: While, Colored, Laser 
RIBBONS, DAISYWHEELS 


$533 в 
Cul, otc. 
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MICROSOFT, Fult Line IN STOCK 
OMEGA, Locksmith 


РЕНСАНЫ, 
Graphics 
QUALITY, Bag of Tacks 
UNITED 5ҰЛ, ASCI Expreas-Pro DOS $ 1 
UTILICO, Essential Dala Сораса, I$. e 


BEAGLE BROS., Full Line IN STOCK 
BRODERBUND, Prini Shop 
CONTINENTAL, Home Ассошчат 
KOALA, Full Lino ІМ STOCK 
MICROSOFT, Typing Tutor Il 
MONOGRAM, Dollars & Sense (11+. тер 
Dollars а Senso (licio 128K) 


Oo od ӨЗ coy GS же Әә 15% фу 
SBSSQHRR а 
[ZI EE ЛЬ Ey 


BIERRA/ON-LINE, Honensond 

SIMON & SCHUSTER, Typing Tu $ 502% 

PLUS: Mem CBS, DAVIDSON, EIXJ-WARE, 
HARCOURT, LEARNING CO., TERRAPIN 


RECREATIONAL SOFTWARE | 


BLUECHIP, Миболага or Barron, өз. $ 
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(Chess) 
NFOCOM, Zork |, И, ог ІН, ал 
ORIGIN, Шміта ii 
PENGUIN, T 
SPECTRUM HOLOBYTE, Gam 
SPINNAKER, Ful Line IN STOCK 
SUB LOGIC, Fight S«mulalor E 


US: BRODERBUND, DATAMOST, MUSE, 
SIR-TECH 


5 $85555 
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ARBO, ІВМ-РС ю Para 
ASSIMILATION, Мас 15 
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Hoi Link Gable, 5-Р for Ис 
Grappler С 

QUADRA, Microlazers, Full іле IN STOCK 
Microfazers BK, Р-Р, 

SMT, Appie ПШР & Cable 

STAR MICRO, Serial LF & Cable 
Mac/Star interface 
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ACCESSORIES 


CURTIS, Diamond, 6 outiets, sached $ 
Emerald , В outlets, В’ cond 
Ruby, 6 cutlets, 6 cord, Tier 
Sapphire, 3 culleis, «Ле! 
ЕРО, Lemon, 5 outietuwall 
Lime, 6 outlets/cord 
Orange. 6 outieis/cord/hiter 
Peach, 3 силината: 
INNOVATIVE, Рур-п-ЕШ 50 (бей Нок 
KENSINGTON, Printer Stand 
HETWORK, Wirgirse, 4 outlet, wik 1 surge 
Wiratrse Plus, 6 outleis/hiterisunge 
PROD TECH INTL, Uninterruptable Power 
200 Watts, РС200 for ВМ-РС 
300 Watts, XT300 for IBM-XT 
BOO Watts, AT800 for IBM-AT, 72 Ёш. 
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prices sere oma na i e 
US. Мил], 2% (E5 палити) із standard UPS ground. UPS Blue, 6% (5% mun), for US. Portal APO or FPO or Alaska, 6% 
| orders excep! Canada, 8% ($25 еһе) Monton by Postal or to lovergn скита, 3088 ($50 ma) Orden recanesd with insufficient 
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Inquiry 82 for Apple Inquiry 83 for IBM Peripherals inquiry 84 for all others 


© 1984 by Conroy-LaPointa Inc. АН Rights Reserved 


LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW ТО USE ІТ! 


TO ORDER, CALL (800) 547-1289 


FOR YOUR isr:-PC, XT, АТ or JR 
COMPUTER SYSTEMS | OTHER HARDWARE OTHER HARDWARE Рт 
— Call for Details — ust coer] CHIP KIT 
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AT, PARADISE, Modular Graghia Card 355$ 25| $59 

SixPak Plus, 64K $250 ^—— — MGE $95 $ 85 9 gach, 4256 сің 
PC/Mono Board, жраға port $ 250 $ 195 150 ге \ 
РОКСоКи Graphics Bd wight pen £ ТЕ $ 244 $ 17E 
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ж 64К ж 


Advantage" Мі. Bd. for AT, 1 QUADRAM, 


LAE іп E E E 


TALLTREE, J RAM 1} Board 


TG PROOUCTS, Joystick 
TITAN, 12BK PC Аксайга 


Edema 10 meg kit mipowet $1295 $1049 

МЕЛОЛО, H Disk, паре beck, cont, power $2005. $2095 
MICRO SCIENCE, 10 mag «ішкіш $ 795 $ 575 

20 meg wicontrolier 1 шіні 
TALLGRASS, 25 ею; dk, 55 mag tape, itt, $3880 $3160 о =: т 


EconoRAM Pius™ 
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WICO, Smariboard Keyboard 3B4K Multifunction RAM Board 
Works like AST GixPakPlus" with game port 
Fasirak" RAM Disk and Spooler Software 
SIPICCIG, 1 Veer Limited Warranty. 
(Рангел lor up to ЖЫҚ). 


EconoRAM™ 384K 
Single Fuction Board 


$195 


With Fastrak", Fully Compatible 
Works on DOS 1.3, 20 or 21 


Prices and availabiity subject ю change. Сай. 


mu ^ SPCC Ж Quadboard GAK, wo sank. secca 9239 СНІР КІТ 
А S/PICCIG Quadboard, , (xpand о 
Port Kits - sor, pars, or дете, ea. 54 Quadboard 256K, to 34K, БСС $ 575 $10 
Quadboard, 384K (full), S/P/CC/G $ 76 9 each, 4164 chips 
"EconoRAM" PI ( 2800 $ эю —— 
CONORAM™ Plus, звак Quadboard М. 256K, 2S/CC $ 505 
board, S/PICCIG Faatrak Quad 512 + 64K wheralpot $ 225 ж 128K ж 
SARI) EconoRAM", bull ЗАК board 295 e o Ае єє ‘= CHIP KIT 
Quadcolor | to 
ARD DDRS S HAUPPAGE (НСМ), 8087 Chip 5 175 $ 125 Ода. board, Mono, SPCC $ 348 $75 Саш FOR 
TAPE BACKUP Quad 3278 $1195 QUANTITY 
| nte) TET Gamy 1985 9 each, 4128 chi PRICES 
LIST HAYES, Mach il Joystick $ 45$ 2 - $ esch, Ter 
IRWIN, 10 meg Tape Backup $ 795 $ 595 $ 245 $ 159 0 dus 
| KAMERMAN, Мет 0 megkt — $55 $ 719 5883 305 ComX 
140 
255 
100 
200 
150 


ж» FOR YOUR PC- 
HAYES, Mach Ш Joystick 
KEY TRONIC, KB5151 Jr. Keyboard 
Numeric Keypad 
KOALA, Touch Табым tor Jr. 
MICROSOFT, Booster 128K w/Mause 
MOUSE SYSTEMS, Mousa wisoltware 
QUADRAM, Expansion Chassis 
Memory Expansion Board 128К 
RACORE, Expansson Chassis 
128K Expansion Board 
TECMAR, Jr. Captain 


FLOPPY DISK DRIVES илүнднр, SAND STAR SERIES 


СОС, хей 30 day warranty. Сай ісі quarenty ра Full Ling IN STOCK 
сете НР Mullilunction (6) Сахі 
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Full Height \, 
Half Height 
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ASHTON-TATE, Framework 

dBase ПІ 

dBase li, (req. PC-DOS А 128K} 
АП, Træning Programs — Large inventory 
ВРІ, General Ассір. AR, AP, or FA, ea. 
BROOERBUND, Bank St. Үтік {РС or И] 
CDEX, Trening Programs — Lange очер 
CONTINENTAL, Uttraide 

Tax Advantage 

Property Management 
DATA TRANS., Ролик 
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MICROPRO, WordStar (PC) 
WordSiar (Ur) 
WordStar 2000 (сорініне) 
WordStar 2000 Plus (coplable) 
уды Professional Plus 
WordStar Frofessonal, 4 Pak 
МайМагув, SpeliSur or Slarindax, ва. 
імобла Plus (+ Starburst} 
Correct Star 

MICRORIM, R:Base Series 5000 


SOFTWARE PUBL. PFS:Fspor 
РЕБ Мне, File or Graph, each 
PFS Plan or Access, each 


MICROSTUF, Crossialk ХМ (PC or Jr) $ 195 $ 109 
Paint 05 69 
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Turbo Pascal or Super Keys, ов. 
Turbo Pascal w/8087 or BCO, ва. 
Turbo Pascol w/9087 А BCD 
Toolbox of Turbo Graphics, ва. 
Turbo Tutor 

CENTRAL POINT, Copy It PC 


SCARBOROUGH, МазикТүре (РС ax k) 
Your Personal Net Worth 
SIMON а SCHUSTER, Typing Tutor NI 
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HOWARGSOFT, Tax Preparer 85 

HUMAN EDGE, Mind Prober (PC or Jr ) 
Sales Edge or Management Edge, аа. 
Negotsiion Edge 

ВМ, Тору 

INFOCOM, Comorsipna 

KENSINGTON, Easy Link Май Manager 

LIFETREE, Vollswriter Deluxe 

LIVING VIDEOTEXT, Think Tank 
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MULTIMATE, Мийвтийе Ver. 3.3 
PEACHTREE, Back to Basics 
Peach Pak (GL/AR/AP} 
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BLUECHIP, Маге, Barron, Tycoon, га $ 
BROOERBUND, Large inventory in Stock 

ELECTRONIC ARTS, Lange ктеу in Stock 

HAYOEN, Sargon ІН (Chess) ; 
МҒОСОМ, Hüchivhans Guide or Zork I ва. $ 

Zork И or Ш, each 

MICROSOFT, Figh Simulator (PC or.) $ 
ORIGIN, Ultima lil [РС or Je) $ 
BIERRAJON-LIME, Ultima Il (РС or Jr.) $ 
SFECTRUM HOLOBYTE, Galo 
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LIFEBOAT, Lattice С 
Or Halo 
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SATELLITE, WordPerfect (PC) 
WordPorlect ir) 
SOFTW. ARTS, Spotisght 
ТІК Solver (spacity DOS) 
SOFTWARE GROUP, Enable 


CASH-n-CARRY COMPUTER STORES, INC. OUR REFERENCES: a \ 
Retail Sales only. Stare prices may vary. Ошо We have been іп computers and electronics ww 


BRR KR RRRRERRRESSRRHRaKask EEEE 
ЕЕ 


4^ «9 ас 45 45 45 09 O9 46 42 05 40 df ағ dh dA 40 48 4 i6 46 95 аз фа е 06 HH EE OO 


е? із ёл ал ал ее QD 40 өл ағ ал ее ағ ал ал EY ал HES CH 40 6 4^ ө 40 4^ 4^ 4 4 

ЕРЕК ҮТЕРҮ ҮҮ ҮҮ ТАЗА ЕН 

es 6 49 45 49 45 90 45 17 40 49 00 СА dt 4 ағ 4A ағ ағ 4 40 40 40 46 60 4A d 00 09 dh 45 60 
2942852 


4^ % өз HOH 49 4% QU аб 646 46 ол 46 HHH Q0 49 ол өз 44 85 4 A аз ағ 9 69 00 H 
da h3 


+5» 4% 45 ағ 69 4 49 0 48 л 40 4 4 49 4 49 Q0 ERE 
ét 4h 4046 qu d өз іт qe i 40 46 48 € 405 40 фий 4^ іс d 


509822822229 
тын 


ЕТЕР 
8 авзвкав 


99 


-— a 


с 


| СА 
(800) 5 
in О 


LL 

47-1289 
agon: (800) 451-5151 
QUESTIONS |ORDER DESK HOURS 


503) 620-9678 | Mon-Fn бат to 6pm (РТ) 
o е-е +, Saturday 108m 15 арт (РОТ) 
BUSINESS MAGAZIME's 064 Enterprise Award. NO SALES TAX Weekdays Only. |8 am here н 9 am vi New York 


SAN FRANCISCO — 550 Washington Street (at Montgomery, Since 1858. a computer dealer since 1976 and in 
oppawte the Pyramid). Interstate 80 to away ; take computer mail e since 1980. Banks: 1at inier- 


Washington бмвет Exit. CALL (415) 982-62 stale Bank, (503) 643-4878. We belong Io the ES 


PORT D, OREGON — At Park 217, Tigard at intersection | 
of Highways 217 and SOW. CALL 1503} 620-5595. Chamber of Commerce (503) 228-0411, and Cwect 


” Marketing Association: сай Dun and @radstreet 
SEATTLE, WASH. — 3540 ТВ Ave. SE Bellevue 38906. In : 
Lochmann's Plaza near Factoria Square, SE of H t а Р M you are a subscriber. Recipient of OREGON 
-4 


8 Mand at SE ЗВ and Richards, CALL (206 


BUTE 


Declarative 
Languages 


PROLOG GOES TO WORK 
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Lock PROGRAMMING 
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Hessam Kfoshnevisan о... 219 
А Hope TUTORIAL 
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THE THEME OF THIS ISSUE is a programming paradigm called declarative 
programming. which offers a new look at computing. The major goals of 
declarative programming are to provide structurally transparent languages, 
50 programs can be verified and optimized mechanistically, and to facilitate 
the implementation of multiple-instruction, multiple-data parallelism in the 
coming generation of parallel-processing computers. The way that declarative 
languages attempt to achieve these goals is by separating the task that the 
program is to perform from the way that the computer is to do it. That is. 
unlike imperative programming languages, declarative languages do not 
specify the flow of control but only the flow of data in a program. 

Declarative languages did not grab the attention of most programmers until 
the Japanese chose to use Prolog as the programming language for their Fifth 
Generation Computer Systems (FGCS) project. While that project appears now 
to be mired in bureaucratic difficulties, the interest it sparked in Prolog lives 
on. We begin the theme with an article on Prolog by Clara and John Cuadrado. 
They present a brief introduction to the language. take a look at what the 
FGCS project hoped to achieve, and provide an overview of the hardware and 
software available that is taking Prolog beyond the development stage into 
the realm of finished and viable commercia! products. 

Next, Robert Kowalski discusses why logic programming is such an attrac- 
tive development tool in the first place. As you may know, Dr. Kowalski was 
one of the originators of Prolog and has been a major force in the refinement 
of logic programming to its current high state of sophistication. 

The rest of the issue concentrates on declarative-language developments 
that are not yet polished commercial products. To begin, Chris Sadler and 
І briefly outline the declarative-language enterprise and present sample pro- 
grams in each of the better-known declarative languages. 

Next, John Darlington explains program transformation, a method of op- 
timization that seeks to ultimately provide a purely computer-generated op- 
timization. As Dr. Darlington details in his article, that ideal is not yet at hand. 
However, substantial progress in that direction has already been made. 

John Backus introduced the syntax of FP in his famous 1977 Turing Award 
lecture. Peter Harrison and Hessam Khoshnevisan detail the current state of 
development of FP in their article. They include a number of programming 
examples that communicate the flavor of this much-discussed but seldom- 
seen language. 

Finally, Roger Bailey provides an in-depth tutorial on the Hope language. 
OF course, the only way to evaluate a language is by using it. To allow you 
to get your hands on Hope. Imperial Colleges Victor Wu has written a Hope 
interpreter that runs on MS-DOS machines and can be downloaded from 
BYTEnet Listings at (617) 861-9774. BYTEnet Listings also contains a public- 
domain version of Prolog, made available by Automata Design Associates. 


—Susan Eisenbach 
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Artificial Intelligence to Your Personal Computer. 


Why every Computer Professional 
should know COMMON LisP. 


You know how frustrating it is to 
deal with programs that are stupid and 
inflexible like those buried inside 
automated bank teller machines and 
airline reservation systems. You also 
know how frustrating it is to engineer 
solutions to today's information- 
processing problems with languages 


designed mainly for number crunching. 


It doesn't bave to be this way. 

Programs based on the ideas of 
Artificial Intelligence and implemented 
in COMMON LisP can be intelligent, flex- 
ible, and human-like. When you use 
COMMON LisP іп combination with 
artificial intelligence techniques, you 
will be able to solve problems you 
could never solve before. You will be 
able to write powerful programs that 
can accommodate naive computer 
users who want intelligible answers 
to questions quickly. 

The best way to get started is to buy 
GOLDEN COMMON 15р“ the first COMMON 
Lise for personal computers. 


GOLDEN COMMON LISP: 
The AI Tutor 


GOLDEN COMMON Lisp makes it easy 
for you to learn to use Соммом Lisp, on 
your personal computer, by yourself, 
at your own pace. The San Marco Lisp 
Explorer" а 1000-frame interactive soft- 


ware slide show developed by Patrick Н. 


Winston and San Marco Associates, 
takes you through Common Lisp and 
exciting artificial intelligence applica- 
tions like expert systems, intelligent 
data-access systems, and natural 
language interfaces. 
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GOLDEN COMMON Lisp: The 
Complete LisP Environment 


The GOLDEN COMMON Lisp 

package includes: 

e the GCLisp interpreter 

® the GMACS editor 

® the San Marco Lisp Explorer 

e the On-line Help system 

e Lisp, 2nd edition by Winston 
and Horn 

e the Common Lisp Reference Manual 
by Steele 

® the GOLDEN Соммом Lisp User's 
Manual 


GOLDEN COMMON Lisp: The 
Powertool for Personal Computing 


GOLDEN Соммом Lisp is an extensive 
subset of COMMON Lisp, supporting more 
than 400 Lisp primitives. Advanced 
features of GOLDEN COMMON Lisp include 
co-routines for multi-tasking, macros for 
code clarity, streams for I/O, closures 
for object-centered programming, 
and multiple-value-returning functions 
for efficiency. 


163 Harvard Street, Cambridge, Massachusetts 02139 


GOLDEN COMMON Lisp requires an 
IBM, PC XT, PC AT, or 100% IBM PC 
compatible computer with 512K bytes 
of memory and PC-DOS 2.0 or higher. 
More memory is recommended for 
applications development. 

ORDER GCLisP TODAY using 
the coupon below. Or call our Sales 
Department at: 


617-492-2071 


Gold Hill Computers 
| 163 Harvard Street 
Cambridge, MA 02139 
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DECLARATIVE LANGUAGES 


PROLOG GOES 
TO WORK 


BY CLARA Y. CUADRADO AND JOHN L. CUADRADO 


What Prolog is, who's using it, 


LOGIC PROGRAMMING. simply put. 
is using symbolic logic as a program- 
ming language. 

Logic-programming languages are 
by nature declarative. They are fun- 
damentally different from the more 
traditional, imperative (or procedural) 
programming style. When we pro- 
gram in imperative languages (eg., 
FORTRAN, Pascal, Ada) we are 
machine-oriented: We "prescribe" the 
manner in which we want the com- 
puter to go about solving the prob- 
lem, ie. we explicitly specify the 
detailed flow of control necessary to 
carry out a given computation. In 
using logic programming to solve 
problems. we describe or "declare" 
the logical structure of the problems. 
|Editor's note: Robert Kowalski discusses some 
procedural aspects of Prolog in "Logic Pro- 
gramming” on page 161.1 A typical logic- 
programming statement may be 


smart(X) if reads(X, byte) 


for "You are smart if you read BYTE” 

To further illustrate the difference 
between a declarative programming 
language such as Prolog and impera- 
tive languages, we have constructed 
a simple maze for a treasure hunt 


and why 


(figure 1). The objective is to get 
through the maze, find the treasure, 
avoid the various dangers, and come 
out the other end. Let's approach this 
problem logically. 

First. we express the connectivity of 
the maze by simple facts like 


adjacent (cave... entrancejrolls). 
adjacent (fountain, mermaid). 


Next we define a predicate, path 
(Here, There, Dangers, гал). which is 
used to accumulate nodes (the loca- 
tions of interest) in a path going from 
Here to There and make the result 
available in Trail. The idea is very 
straightforward: We can get from Here 
to There if we can get from Here to 
some Intermediate location and then 
from the Intermediate location to 
There. 

In order to avoid going around in 
circles, we also specify that, whenever 
we choose a new Intermediate loca- 
tion, it should not be one that we have 
already visited. 

Dangerous locations, such as those 
where bandits or trolls might be lurk- 
ing, are easily avoided: Whenever we 
choose a new Intermediate location. 
we check to see that it is not one of 


those that have been designated as 
dangerous. 

Listing | is a short Prolog program 
implementing these ideas. With the 
aid of the short comments provided 
(enclosed by /* */), anyone can easily 
follow the logic without knowing the 
programming language itself. Notice 
that we simply specify what the 
predicate path is supposed to ac- 
complish, and not how it should do it. 
The Prolog interpreter does it auto- 
matically through its unification and 
backtracking mechanisms. [Editor's 
note: Robert Kowalski's text box “The Origins 
of Logic Programming" on page 192 discusses 
the concept of backtracking further. | 

Now, to achieve the same objective 
using an imperative language, we 
would have to specify an explicit flow 
of control for the path procedure. in- 
cluding the explicit control of the 

(continued) 
Clara Y. Cuadrado and John L. Cuadrado 
(Octy Inc., 10920 Oxford Court, Fairfax 
Station, МА 22039) both earned Ph.Ds from 
the University of Illinois at Urbana- 
Champaign. They taught at the University 
of Maryland and Dartmouth College, respec- 
tively, and now run their own company 
developing Al systems. 


AUGUST 1985 - BY TE ТЯ 


PRACTICAL PROLOG 


depth-first traversal of the graph as 
represented by the maze. 


LOGIC PROGRAMMING AND THE 
SOFTWARE CRISIS 

The distinction between the implicit, 
interpreter-supplied flow of control 
demonstrated in our simple Prolog 
program and the explicit, user- 
specified flow of control of imperative 
languages is not merely an aesthetic 
one. D. А. Turner, for instance, sug- 
gests that the fundamental cause of 


the software crisis is the imperative 
and machine-oriented nature of the 
programming languages being used 
(see reference 1). 

At the risk of being digressive, we 
think it important to say a word or two 
here about the software crisis and its 
possible alleviation through declara- 
tive programming. if only to argue 
that declarative programming is not 
only good for the soul but may also 
be good for the pocketbook. 

Figure 2, showing the software and 


Listing |: А Prolog program to traverse the maze in figure |. 


/* Prolog representatin of the treasure maze °/ 


adjacent(cave, entrance, trolls). 
adjacent(fountain, Jimbo). 
adjacent(fountain, bandits}. 
adjacent(bandits, treasure}. 
adiacent(food, treasure). 
adjacent(mermaid exit). 


avoid(|trolis, bandits}. 
{* 


adjacent(cave, | entrance, fountain). 
adjacent{fountain, tood). 
adjacent{fountain mermaid). 
adjacent(bandits,exil). 
adjacent(trolls treasure). 
adjacent(treasure, exit). 


/* the places to stay away from "/ 


The following is a predicate lo display a path through the 
maze avoiding ihe Dangers and passing through the Ireasure room. 


To invoke it use: 


traverse(cave__entrance, exit). 


*/ 


lIraverse(Here, There) : -~ 
avoid(Dangers), 
path(Here, There, Dangers, [Here]). 


f* grab the list of places where not to go 


{* see text for explanation of the path predicate below "/ 


path{Here,Here,Dangers, Trail) :- 
member(lreasure, Trail), 
reverse. write(T rail), 

path(From,To, Dangers, Trail) : – 


/* make sure we до by the treasure room */ 
/* print the trail starting with Here "/ 


/* choose an Intermediate location */ 


adjacent(From, Intermediate) 


adjacent(intermediate From) 


not member(Intermeciate, Dangers), 


not member(intermediate, Trail), 


path(Intermediate, To, Dangers,.([Intermediate| Trail). 


{* next, print a list in reverse order "/ 


reverse__writa((}). 

reverse. write([Head|Tail]) : – 
reverse, write(Tail), 
ni, 
write(Head). 


member(X, [X]... 
member(X,[ |Y]) : - 
member(X. Y). 
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і“ is it a dangerous place? °/ 
|" have we been there before? "/ 
i" extend path */ 


hardware costs as a proportion of 
total computer costs, has been 
flashed through projectors in con- 
ferences so many times that it is a 
familiar sight to many, but the point 
it makes remains too powerful to ig- 
nore. It indicates that something is ter- 
ribly wrong with our conventional way 
of producing and maintaining soft- 
ware. 

The lack of referential transparency 
is demonstrated by the assignment 
statement: A variable can be given dif- 
ferent values at various locations in 
the program, thus overwriting the old 
values. As a result, the meaning of a 
variable becomes position-depen- 
dent, making program verification 
and program transformations very dif- 
ficult. [Editors note: john Darlington 
discusses these issues in greater detail in “Рт- 
gram Transformation" on page 201.| Many 
of the transformations that are easily 
applicable to declarative languages 
are simply not available for imperative 
languages (reference 2). 

The verbosity of an imperative lan- 
guage like FORTRAN (ће more 
modern ones like Pascal and Ada tend 
to be even worse) comes as a result 
of the need to specify each contro! 
path through the program in explicit 
detail. Then, after large programs 
have been written, it is very difficult 
to figure out what they do, partly 
because of the sheer volume of the 
code, partly because the problem- 
solving logic cannot be made trans- 
parent in this manner. 

Studies have shown that the 
amount of code a programmer pro- 
duces tends to be essentially constant 
regardless of the specific program- 
ming language used. It is obvious that 
the fewer lines of clearer code we use 
to accomplish a task, the better. And 
a logic-programming language seems 
to be the perfect candidate for getting 
more work out of fewer lines of code. 
We would like to offer a bit of per- 
sonal experience to document this 
point. 

А few years ago, while working on 
various data-flow models for high- 
performance signal-processing sys- 
tems (reference 3), we found it nec- 
essary at one point to write a 
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Figure |: The maze traversed by the Prolog program in listing 1. 


simulator for one of the data-flow 
models. One weekend we wrote a 
specification for the simulator. We 
used Ada as the program-description 
language (PDL), and the whole thing 
came to around five pages of code. 
A colleague spent the next few weeks 
turning the PDL into a running Ada 
program. using Telesoft Ada on the 
VAX. The final program was around 
50 pages long and ran reasonably 
well. 

Some months later, we spent an- 
other weekend on a similar task, but 
this time we used Prolog as the 
specification language. We had not 
looked at the Ada specification for 
quite some time so everything was 
done from scratch. That is, it was not 
a matter of simply rewriting the Ada 
specification in Prolog. The new speci- 
ficaticn in Prolog was also around five 
pages long. The difference was that 
this time the specification was the im- 
plementation. It ran the first time we 
tried it, and, much to our surprise, it 
actually ran faster than the Ada ver- 
sion. It should be pointed out here 


that this was not intended to be a con- 
trolled experiment, and the speed fac- 
tor is probably not very meaningful. 
given the state of Ada code genera- 
tors back in 1983. On the other hand. 
the Prolog interpreter we were using 
at that time was the University of New 
Hampshire's interpreter, developed Бу 
Jim Weiner. We have a feeling that, 
even if we could use a very advanced 
Ada code generator. we would prob- 
ably still come out ahead using Quin- 
tus Prolog on the VAX today. We 
haven't tried it. 


THE FGCS PROJECT 

AND LOGIC PROGRAMMING 

Now that we are on the topic of prac- 
ticality, we should mention the 
Japanese connection. Only a few 
years ago, not too many people knew 
about logic programming. Then the 
Japanese announced that they had 
chosen logic programming and Pro- 
log for their ambitious, long-term, na- 
tionwide effort known as the Fifth 
Generation Computer Systems (FGCS) 
Project. 


SOFTWARE 


HARDWARE 


Figure 2: A qualitative graph of 
software and hardware cost trends. 


Among the expressed objectives of 
the FGCS project is the development 
of fast. intelligent computer systems 
with the following capabilities: 
human-like decision making and 
learning. natural language and voice 
10 (input/output), automatic program 
generation, and distributed process- 
ing. 

The project has since been dubbed 
the “computer science Pearl Harbor; 
but at the time the greatest surprise 
to many was the Japanese commit- 
ment to Prolog and logic program- 
ming. Since then, many people have 
studied logic programming in earnest. 
Some of us have even turned evangel- 
ical about it. 

We will not debate whether, as 
Kowalski maintains, the Japanese are 
more objective and insightful and 
therefore were able to see before the 
rest of the world that logic program- 
ming was "the right way to go" (геѓег- 
ence 4). There are less controversial 
ways to enter the subject. Figure 3, 
borrowed from Moto-Oka (reference 
5). represents a conceptual diagram 
of a fifth-generation computer system 
from the programming standpoint. 

In the FGCS project. logic program- 
ming is envisioned as the link be- 
tween the fields of software engineer- 
ing, database systems. computer arch- 
itecture, and knowledge engineering. 
It is to be used for problem specifica- 
tion and transformation, unifying 
functional programming and rela- 
tional databases, developing single- 
assignment languages, and construct- 

(continued) 


AUGUST 1985 = BYTE ІЗ 


Some new Prolog 
implementations provide 
a much-needed 

module facility. 


ing rule-based expert systems and 
natural-language processors. 

The FGCS project has had a tremen- 
dous effect in spurring new research 
and development in computer 
science in the United States, not only 
in academia and in government but 
in commercial establishments as well. 
An indication of the impact that logic 
programming is making on the US. 
computer industry is that a LISP 
stronghold like Symbolics Inc. is now 
offering a Prolog compiler for its 3600 
series of LISP machines. In the follow- 
ing sections, we will discuss some re- 
cent developments in logic program- 
ming that are particularly encour- 


HUMAN 
APPLICATIONS SYSTEMS 
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aging, including the increasing avail- 
ability of Prolog interpreters and com- 
pilers, the development of metalevel 
facilities, and high-performance Pro- 
log machine development. 


BRAVE NEW WORLD 

One of the things that held back the 
spread of Prolog in the United States 
was the lack of good implementations 
for many of the commercially avail- 
able machines. Recently, however, the 
situation has changed radically. There 
are now excellent implementations, 
both interpreters and compilers, that 
are available. It is now possible to ob- 
tain very respectable Prolog systems 
that will run on anything from per- 
sonal computers to workstations to 
superminis to mainframes. The por- 
tability problems appear to be solv- 
ing themselves, with the Edinburgh 
DEC-10 syntax rapidly becoming a de 
facto standard. On the PC side, several 
companies, including Logicware and 
Expert Systems International. are of- 
fering integrated Prolog development 
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environments. The code developed 
under these PC-hosted systems is 
directly transportable to these com- 
panies Prolog systems running on 
superminis like the VAX. 

One problem with Prolog has been 
the fact that, when developing an ap- 
plication, we are forced to write the 
whole thing as one giant. flat pro- 
gram. Some of the new implementa- 
tions are now providing a module 
facility that greatly enhances the 
software-engineering appeal of the 
language. 

From the point of view of many ap- 
plications programmers, what is really 
needed is a facility like the "demo" 
predicate proposed by Bowen and 
Kowalski (reference 6). Their basic 
idea is to be able to have any number 
of "theories" active at any one time. 
When attempting to prove a goal. we 
specify not only the goal to be proved 
but also the theory under which the 
goal is to be proved. This facility 
allows us to maintain incomplete and 

(continued 
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Figure 3: A conceptual diagram of a fifth-generation computer system. Reprinted with permission from Fifth Generation 
Computer Systems, T. Moto-Oka. ed. (New York: Elsevier. 1982, page 29). 
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NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353 


[Ё you have been searching for a letter 
quality printer you have probably found 
the flood of claims and counterclaims to 
be a real roadblock in your search. Not 
long ago we were in the same position. 
We tried to determine which daisy wheel 
printer had all the features our 
customers wanted, yet would not set 
them back a month’s salary. Recently 
several manufacturers have introduced 
machines that had features we were 
seaching for. After a thorough assess- 
ment, we eliminated one model after the 
other for lack of one feature or another 
until we only had one left. 


THE RESULTS ARE IN 

We found the printer which has all the 
features anyone could want. The winner 
is the Aprotek Daisy 1120, a real heavy- 
duty workhorse printing at 20 characters 
per second. The manufacturer is Olympic 
Co. Ltd., a highly respected Japanese firm. 
FEATURES GALORE 

This printer has it all. To start with, it 
has a front panel Pitch Selector button 
with indicators which allows 10, 12, 15 
characters per inch (CPD or 
Proportional Spacing. There is a Select 
(Online) button (with indicator) and a 
Line Feed button. You can also set Top- 
of-Form or Form Feed with the touch of 
the TOF button. Other front panel in- 
dicators include Power and Alarm. 

To load a sheet of paper, simply place 
it in the feed slot and pull the paper bail 
lever. PRESTO! The paper feeds automati- 
cally to a 1 inch top margin and the car- 
riage aligns to the selected left margin 
In this manner, each page can have iden- 
tical margins automatically. You can con- 
tinue to compute while the 
Daisy 1120 is 


printing. The built in 2K buffer frees up 
your computer while printing a page or 
two allowing you to go to your next job. 

To really put your printer to work, the 
Cut Sheet Feeder option is great for 
automatic printing of those long jobs. 
Also available is the adjustable Tractor 
Feed option. Compare our option prices! 
Best of all the Daisy 1120 is quiet: only 
57 dB-A (compare with an average of 
62-65 dB-A for others). 


COMPLETE COMPATIBILITY 

The Daisy 1120 uses industry standard 
Diablo® compatible printwheels. Scores 
of typeface styles are available at most 
computer or stationary stores. You can 
pop in a 10, 12, 15 pitch or proportional 
printwheel and use paper as wide as 14”. 
At 15 CPI you can print 165 
columns—great for spreadsheets. 

The Daisy 1120 uses the Diablo 
Hytype П® standard ribbon cartridges. 
Again universally available. 

Not only is the hardware completely 
compatible, the control codes recognized 
by the Daisy 1120 are Diablo 630% 
compatible (industry standard). You can 
take advantage of all the great features 
of word Шегені ng packages like 
Wordstar® , pis: Write® , Microsoft 
Word® and most others which allow you 
to automatically use superscripts, 
subscripts, automatic underlining, bold- 
face (shadow printing) and doublestrike. 

The printer has a set of rear switches 
which allow the use of standard ASCII as 
well as foreign character printwheels. 
Page length can be set to 8, 11, 12, or 
15”. The Daisy 1120 can also be switch- 
ed to add automatic line feed if required. 


THE BEST PART 

When shopping for a daisy wheel 
printer with all these features (if you 
could find one), you could expect to pay 
$600 or $700 dollars. The options would 
add much more. Not now! We have done 
our homework. We can now offer this 
printer for only $353. Order yours today! 


NO RISK OFFER 

Try the Daisy 1120 for 2 weeks. If you 
are not satisfied for ANY reason we will 
refund the full price—promptly. A full 
1-уеаг parts and labor warranty is 
included. 
THE BOTTOM LINE 
Aprotek Daisy 1120 (Order#1120) $353 
wistandard Centronics parallel interface 
and 2K buffer. 
Options 
Auto Cut Sheet Feeder (#1110) $188 
Tractor Feed (#1112) $77 


Accessories 
8’ Cable for IBM PC® and compatibles 
(#1103) $26 


Interface with cable: *TI-99/4A (#106) $66 
e Apple П or Ile (#1104) $76 

e All Commodore (except Pet) (#1105) $44 
@All Atari (#1107) $66 


Shipping is $1]—UPS continental USA. If you are in 
a hurry, UPS Blue or Air Parcel Post (second day 
alr) is $25, Canada, Alaska, Mexico and Hawaii are 
$30 (air), Other foreign is $60 (air), California 
residents add 6% tax. Prices are cash prices—VISA 
and M/C add 396 to total. We ship on n 
money orders, cashier's checks, 
Allow 14-day clearing for checks. No COL О.р." * а 
ment in US dollars only. 


TO ORDER ONLY CALL TOLL FREE 
(800) 962-5800 USA 
(800) 962-3800 CALIF, °° PS”) 
Or send payment to address below: 
Technical Information & Customer 
Service: (805) 987-2454 (8-5 РЗТ) 
Dealer Inquiries Invited 
©1985 APROTEK. All rights reserved 
Tradem 


arks: Diablo, Hytype 11, 630-Xerox 
Corp; Wordstar-Micropro Com 
Software Publish 


1071-А Avenida Acaso, Camarillo, CA 93010 


even inconsistent theories about an 
object of interest. It provides us with 
a very attractive mechanism for the 
implementation of nonmonotonic fea- 
tures. 

Recently. Ken Bowen has made sub- 
Stantial progress in implementing 
these ideas (reference 7). While add- 
ing new facilities to standard Prolog. 


PRACTICAL PROLOG 


he has painstakingly avoided straying 
outside the realm of logic, This is an 
important consideration: It is relative- 
ly straightforward to “enhance” a Pro- 
log system by introducing extra- 
logical features such as state- 
dependent features and user-con- 
trolled agendas. The problem is that 
by providing these things we destroy 
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Terminals and monitors known 
by the companies they keep. 


Тұт:7220 
(VT-220 emulation) 


For quite some time we've been 
making terminals and monitors for 
some of the world's best known, most 
rellable and best selling computer 
systems. And we're proud of it! We're 
happy that our level of quality has 
become an accepted industry standard; 
that in almost every instance we've 
been able to exceed specifications with- 


And we're delighted the quality of 


Tatung Terminals and Monitors 

an outstanding value. 

Now you can buy Tatung Terminals 
and Monitors with our name right up 
front. Compatible with all popular 
systems. With superior resolution, 
operational fiexibility and day-in-day- 
out reliability. But, even more 
important to you, is that Tatung 


priced to make them the most 


out exceeding cost е quality of ҖЫ prices t and Monitors are now 


our CRT imagery has made 


od 


exceptional value you can buy. 
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TATUNG COMPANY OF AMERICA, INC., 
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the weil-understood logical founda- 
tions upon which logic programming 
is based. As such, the features that 
make logic programming attractive in 
the first place quickly become inap- 
plicable. 

Over the past few years a group of 
researchers in the Computer Science 
Division of the University of Califor- 
nia at Berkeley, headed by A] Despain 
and Yale Patt, have been investigating 
the design and implementation of 
very high performance architectures 
to support a mixture of numerical and 
symbolic computations. After looking 
at various declarative languages such 
as John Васкиѕѕ ЕР they decided that 
logic programming offered the best 
avenue to pursue their goals. 

Armed with an extraordinary knowl- 
edge of computer architecture, they 
launched their Prolog Machine (PLM) 
project, using the work of Tick and 
Warren (reference 8) as a starting 
point. A Prolog compiler targeted to 
the PLM instruction set was written. 
This compiler, with numerous recent 
improvements, performs some of the 
most ambitious data-flow analyses 
ever attempted for Prolog programs. 

The PLM hardware is currently im- 
plemented as three wire-wrapped 
boards and runs as an attached pro- 
cessor on the NCR/32. At the time of 
this writing, most of the hardware has 
been debugged and all the microcode 
has been checked out. The timings 
predicted by the simulator appear to 
be very realistic, and the system run- 
ning on the NCR bus is capable of 
supporting 305,000 LIPS (logic in- 
ferences per second). With a different 
high-performance bus designed by 
the Berkeley group, the system will 
support 425,000 LIPS (reference 9). 
These numbers are almost an order 
of magnitude better than anything 
available until very recently. 

While we are on performance. we 
have been told that the Symbolics 
Prolog will be able to achieve around 
100.000 LIPS (reference 10] when all 
the microcode support is in place and 
the system has been carefully opti- 
mized. We are currently using a beta- 
test version of it and like the fact that 

Icontinued) 


BASF QUALIMETRIC’ FLEXYDISKS: 
A GUARANTEED LIFETIME OF 
OUTSTANDING PERFORMANCE. 


BASF Qualimetric FlexyDisks feature a unique lifetime warranty* firm 
assurance that the vital information you enter on BASF FlexyDisks today 
will be secure and unchanged tomorrow. Key to this extraordinary 
warranted performance is the BASF Qualimetric standard... 
a totally new set of criteria against which all other 
magnetic media will be judged. 
You can countonBASF FlexyDisks because the Qualimetric 
standard reflects a continuing BASF commitment to 
perfection in magnetic media. One example is the 
unique two-piece liner in our FlexyDisk jacket. This 
BASF feature traps damaging debris away from 
the disk s surface and creates extra space in the 
head access area for optimum media-head 
alignment. The result is a guaranteed 
lifetime of outstanding performance. 
For information security that 
bridges the gap between today 
and tomorrow, look for the 
distinctive BASF package with 
the Qualimetric seal. Call 
800-343-4600 for the name 
of your nearest supplier. 
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The Eco-C88 C compiler is 4 а o stondord for price and 
perlormance. Compare Eco: ай % performance to compilers 
costing up to 10 times os much 


Fib Defref Matrix 


Compéle-link 
Есо-С88 Rel. 2.20, on IBM PC with 2 floppy p 256K. 
Benchmarks from Feb., 1985 Computer Language. 


Eco-C88 includes: 
* All operators and dota types (except bil fields) 
* Error messages in English with page numbers that relerence 


the C Programming Guide - с reci plus if you're jus! getting 
slacled in С. 

* Over 170 library functions, including color and transcendentals 
a New Librory functions for treating memory os a file 

* User-selectable ASM or OBJ oulpul (no assembler required) 
* 8087 support with 8087 sensed о! runtime 

* cc and " mini-moke for eosy compiles (with source) 

* Коз, efficient code for all ІВМ-РС, XT, AT and compatibles 
using MSDOS 2.1 or loter. 


* Complete user's manval 


U ordered with the compiler, the С librory source code (exclud- 
ing Ironscendentols) is $10.00 and the ISAM file handler (os 
ublished in ihe C rem s Library, Que Corp) п ОВ] 
armat is an additional $1500. Please add $4 00 Гог shipping 
ond handling. To order, call or write: 
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6413 N. College Avenue 
Indianapolis, IN 46220 
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Safeguard your computer system 
with the essential peripheral... 


Perma Powers Power Commander" 
Computer Power Control Center 


When valuable equipment and irreplaceable data are on the firing line, it makes sense 
to protect them from the dangers lurking in the power line. Trust the Power Commander" 
Computer Power Control Center to guard your sensitive circuitry from voltage spikes 
and surges, while giving you fingertip control of your computer and four pum 


• Prevents data loss and physical damage 
from switching and lightning-induced 
transient voltage surges 

* Provides both common-mode and 
normal-mode surge suppression 

е Heduces line noise from RFI/EMI inter- 
ference 

е Positiva Shutdown Mechanism’ pre- 
vents operation of unprotected equipment 

ғ Perlormance specified to IEEE Sid. 587 
(Category A) 

ә ULL. listed 

* FULL FIVE-YEAR WARRANTY 

see the new Power Commander™ 

with the full line of Perma Power Surge 

Suppressors and Sockets Plus™ Multiple 

Outlet Strips—at computer stores and 

office supply dealers nationwide. 


*patent pending 
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the entire Symbolics machine devel- 
opment environment is available. For 
people who are already familiar with 
the Symbolics machine, it probably 
offers the best commercially available 
facilities for developing Prolog ap- 
plications at the present time. 

The world of logic programming is 
rapidly expanding. There are currently 
ongoing projects, ranging from expert 
systems to image processing, that will 
produce very large systems written 
entirely in Prolog. Logic programming 
has won lots of supporters in this 
country in a short period, and the 
future looks bright. ш 


REFERENCES 

і. Turner. D. A. “Recursion Equations as 
a Programming Language: Functional Pro- 
gramming and its Applications. |. Darlington. 
P. Henderson, and D. А. Turner, eds. Cam- 
bridge: Cambridge University Press, 1982. 
pages 1-22. 

2. Darlington. John. "Functional Program- 
ming” Distributed Computing. Е B. Chambers, 
D. A. Duce С.Р Jones eds. London: 
Academic Press, 1984. pages 57-77. 

3. Cuadrado J. L., and С. В. Linsenmayer, 
"Efficient High Speed Implementation of 
Directed Graph Signal Processing in a 
Distributed Processing System” Proceedings 
of the IEEE CompCon '83, pages 460—463. 
4. Kowalski, Robert. "Robert Kowalski on 
Logic Programming: Future Generations Com- 
puter Systems. [uly 1984, pages 79-83. 

5. Moto-Oka. Т. ed. Fifth Generation Computer 
Systems. New York: Elsevier, 1982. page 29. 
6. Bowen, Ken. and Robert Kowalski. 
"Amalgamating Language and Metalan- 
guage in Logic Programming” Logic Pro- 
gramming, К. L. Clark and S. A. Tarnlund. 
eds. London: Academic Press, 1982. pages 
153-172. 

7T. Bowen, Ken. Private communication. 
January 1985. 

8. Tick. Evan, and David Warren. Toward a 
Pipelined Processor. Tech. Report, SRI AI 
Center, August 1983. 

9. Despain. Al. Private communication. 
April 1985, 

10. Cassels, Bob. Private communication, 
January 1985. 


Editor's note: A screen-oriented implementa- 
tion of Edinburgh-syntax Prolog Ras been 
placed in the public domain by Automata 
Design Associates and is available for down- 
loading from BYTEnet Listings at (617) 
861-9774. 
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VTERM П AND VTERM/4010: FOR ҮТІ00 AND TEKTRONIX™ 
4010 EMULATION, AND THEN SOME. 


More and more people make the trip every day. Often several 
times. They're off to the VAX for a session or a file, then back to 
PC-DOS. 

That's why we wrote VTERM - the fastest, most advanced 
communications program for PC users who communicate with 

VAXes, and other minis or mainframes. 
| Of course, VTERM starts with everything you'd 
Tektronix expect from state-of-the-art terminal emulation 
software. Like full keyboard emulation. Macros. 
Disk capture. Unlimited setup files. Printer support. True plug 
compatibility, so you can run any УТ100 or Tektronix 4010 pro- 
gram right from your PC keyboard. 


MAKE YOUR PC FLY. 


But then VTERM goes beyond everything else on the market. 
With a Hotkey that instantly toggles between host and DOS ses- 
sions while preserving your terminal screen and communica- 
tions link. That means you can run host and local programs al- 
most simultaneously. Ала because VTERM is written in assembly 


With VTERM, there's nothing to get in your way or slow 
you down. It's easy to use, yet packed with time-saving features. 
Like backscrolling, which redisplays up to 80 scrolled-off 
screens. And horizontal scrolling, which emulates 132-column 
display. (Of course, VTERM provides true 132-column display 
with an optional video board.) 


KERMIT FILE TRANSFER AND MORE. 


VTERM delivers the most powerful file transfer system 
available with any general communications package. You 
get four error-correcting protocols including XMODEM and 
Kermit, the emerging micro-to-mainframe standard from 
Columbia University. 

And you also get VTRANS, a remarkably easy-to-use Ше 
transfer system that transmits any Ше under | 
local or host control. It even comes with 
ready-to-run host software for UNIX and | 
three DEC operating systems — VMS, RSTS/E, 
and RSX 11-М/М +. 

So why waste time? Call Coefficient | 
Systems Corp. to order your copy EE It - 
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All too often, brand-name CPUS are "bundled" 
with mediocre peripherals — a practice that makes 
for profitable sales, but does nothing for the 
system's performance. 


In Japan, where most computer peripherals are 


actually built, NEC is the largest personal computer 
company — by far. And NEC didn't make it to first 
place by offering second rate peripherals. 


The monitors with 
the broadcast video heritage. 

While dozens of companies market display 
monitors, only a handful possess the tube 
technology and manufacturing capability to actually 
build them. NEC is one of the few. In fact, NEC's 
complete line of color and monochrome monitors 
reflects the professional and broadcast video 


PC-PR105A ІВМ PC PLUG COMPATIBLE 
TRI-MODE DOT MATRIX PRINTER 


vec|pe-PRIOSA 


NEC Home Electronics (U.S.A.) Inc. 


Personal Compuler Division 
1401 Estes Avenue 
ЕК Grove Vilage, К. 60007 
(912) 228-5900 
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and printers are not 
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issues. 


expertise that twice earned NEC Emmy Awards 
from the National Academy of Television Arts & 
Sciences. 


Winning the printer race 

takes both speed and endurance. 

Ask people who really know about printers, and 
they'll tell you that NEC builds the best. They may 
also point out that NEC builds printers for other 
computer companies. And if you ask them to 
choose one word to sum up what makes NEC 
printers stand out, it will probably be "reliable." This 
is why NEC has become the printer of choice for the 
most demanding installations. 

So before you buy a peripheral from any name 
company, make sure the company puts more into 
the peripheral than just its name. 


JB-1280DA IBM PC PLUG COMPATIBLE 
GREEN PHOSPHOR BLACK SCHEEN MONITOR 


DECLARATIVE LANGUAGES 


LOGIC 


PROGRAMMING 


BY ROBERT KOWALSKI 


Prolog can be used as either a declarative 
or a procedural programming language 


LOGIC PROGRAMMING 15 based 
upon attempts begun in the early 
1950s to mechanize the proof of 
mathematical theorems by means of 
computer. Those attempts were only 
partially successful. However, the 
early 1970s brought the discovery 
that computation is a special case of 
mechanical. logical deduction. The 
key to this discovery was the develop- 
ment of mechanical theorem provers 
that use logic to prove theorems by 
means of backward reasoning. 

Simple backward reasoning was not 
powerful enough to prove significant 
theorems of mathematics. However. 
applied to sentences of the form 
"conclusion if conditions,’ it behaves 
like procedure invocation. Such back- 
ward reasoning is the basis of both 
logic programming and the computer 
language Prolog. 

Backward reasoning has two main 
uses. First, a problem solver can auto- 
matically add it to knowledge ex- 
pressed in logic to obtain machine- 
executable procedures. This allows us 
to use logic as a purely declarative lan- 
guage in which we express knowledge 
without worrying about how to use it. 
In addition, we can explicitly use 
backward reasoning to control the 


reduction of problems to subprob- 
lems. This allows us to use logic as a 
purely procedural programming 
language. 


LOGIC AS A 

DECLARATIVE LANGUAGE 

The following is probably the most 
familiar of all examples of logical rea- 
soning. It shows how backward rea- 
soning turns declarative statements 
into procedures. 


All humans are mortal. 
Socrates is human. 


We can express the two English 
sentences more formally, each with a 
single conclusion and several—or pos- 
sibly no—conditions. The first 
sentence, for example, has one con- 
clusion. x is mortal. and one condi- 
tion, x is human, where the variable 
x stands for any individual. The sec- 
ond sentence has the same structure: 
It, too, has a conclusion, Socrates is 
human, and a trivial, vacuous condi- 
tion. Together, these sentences have 
the same conclusion-conditions form: 


x is mortal 
if x is human. 
Socrates is human 
if nothing. 


You can express a surprising amount 
of knowledge in this simple form. We 
call sentences expressed in the 
conclusion-conditions form "Horn 
clauses" in honor of logician Alfred 
Horn, who studied their logical 
properties. 

Backward reasoning turns knowl- 
edge expressed as Horn clauses into 
procedures. The very first sentence 
above, in particular, becomes a pro- 
cedure that, given x such as Socrates. 
reduces the problem of showing that 
x is mortal to the subproblem of 
showing x is human. 

п general, backward reasoning 
works backward from the conclusion 
of a sentence having the form "con- 
clusion if conditions" and reduces 
problems that match the conclusion 
to subproblems corresponding to the 
conditions. 

Even the sentence "Socrates is 
human" can be used as a procedure, 
to show "Socrates is human" by doing 
nothing. It solves problems directly, 
reducing them to no further subprob- 

(continued) 
Robert Kowalski is professor of computational 
logic and head of the logic programming group 
at Imperial College, 180 Queen's Gate, Lon- 
don SW7 282. England. 
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lems. Taken together, we have the two 
procedures 


To show x is mortal. 
show x is human. 

To show Socrates is human, 
do nothing. 


But the same declarative knowledge 
can give us other procedures. If, in- 
stead of showing that Socrates is 
human, we want to find an individual 
who is mortal, then, using the first 
sentence, we get a procedure that 
finds mortals by finding humans. 
Using the second sentence, we get a 
procedure that finds humans by let- 
ting the individual be Socrates. Taken 
together. we have the procedures 


To find x which is mortal. 
find x which is human. 
To find x which is human. 

let x be Socrates. 


We obtain the new procedures from 


LOGIC PROGRAMMING 


the same knowledge by the same 
general method of backward reason- 
ing. Moreover, backward reasoning 
itself is sufficiently mechanical that we 
can implement it on a computer. 


LOGIC AS A 

PROCEDURAL LANGUAGE 

А programmer can also use backward 
reasoning deliberately to control the 
reduction of problems to subprob- 
lems. Suppose, for example, І want to 
find something to sell to a customer. 
John. 1 can try to solve the problem 
by reducing it to subproblems. The 
first thing | might do is try to find out 
what John does for a living. Then | 
might try to find something that John 
can use for his occupation. To find 
something to sell to John. first I'd find 
out what John does (eg. gives lec- 
tures, watches films, writes programs), 
then find something that John could 
use for his work feg.. an overhead 
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projector for giving lectures. a tele- 
vision for watching films, Prolog for 
writing programs). Having solved the 
two subproblems, | have found some- 
thing | can now try to sell to John. 
namely an overhead projector, a tele- 
vision. or Prolog. 

We can analyze the procedure as 
backward reasoning applied to knowl- 
edge expressed in conclusion-condi- 
tions form: 


x is sellable to y 
if y has occupation z 
and x can be used for z. 


Prolog. for example. will use this 
knowledge as a procedure to solve 
subproblems in the order in which the 
conditions are written, first finding 
customers' occupations, then finding 
goods that can be used for such oc- 
cupations. Prolog programmers, 
therefore, can control the order in 
which the computer solves subprob- 
lems by controlling the order in which 
they write those subproblems. 
Thus, not only can we use logic 
purely declaratively but we can use 
it purely procedurally In between 
these two extremes is a spectrum of 
uses. п many expert systems, for ex- 
ample, the programmer determines 
the general problem-reduction struc- 
tures, but the "inference engine" 
makes its own lower-level problem- 
solving decisions. Our rule for selling 
goods to customers, for example. can 
be regarded as the beginning of a 
salesman's simple expert system. 
For the sake of efficiency, Prolog 
uses a simple problem-solving 
strategy. It solves subproblems in the 
order in which the programmer has 
written them and also tries different 
ways of solving a subproblem in the 
order in which the programmer has 
written the conclusion-conditions 
rules. Às a consequence, we can im- 
plement Prolog comparatively effi- 
ciently and control its behavior easi- 
ly. The disadvantage is that if you use 
Prolog purely declaratively, the ar- 
bitrary order in which you write con- 
ditions and rules may not be ap- 
propriate for all problems. 


Consider, for example, using the 
(continued) 
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How many long unproductive hours 
have you spent "in line" for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 
Both of these sophisticated engineering 
tools provide you with quick and efficient 


solutions to your simulation problems. 
And here's how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
morc, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP П Iets you be even more 
productive. Às an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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"Typical MICROCAP Transient Analysis" 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, vou can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces. 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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Reviewers Love 
These Solutions 


Regarding MICROCAP .. . "А highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC... “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 


MICROCAP and MICROLOGIC arc 
available for the Apple П (64k), ІВМ PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP И is available for the 
Macintosh, ІВМ PC ( 256k}, and HP-150 
systems and is priced at 8895. Demo 
versions are available for $100. 

Demo prices are credited ro the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1921 $. Wolfe Road, Dept. В 
Sunnyvale, CA 94087 
(408) 738-4387 
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salesman's rule to find customers for 
Prolog. If you use Prolog itself to solve 
the problem, it tackles subproblems 
in the order in which you have writ- 
ten them, first finding pairs of poten- 
tial customers and their occupations, 
then showing that Prolog can be used 
for such occupations. This is not an 
appropriate order in which to tackle 
the subproblems. In general, although 
the same procedures may be appro- 
priate for solving a wide range of 
problems. for the sake of efficiency. 
the strategy used to solve subprob- 
lems may need to be sensitive to the 
form of the problem to be solved. 

In this particular case, a problem 
solver should first find out what ac- 
tivities Prolog can be used for and 
then find out who engages in those 
activities. Once users know they can 
use Prolog for implementing specifi- 
cations. prototypes. expert systems. 
and databases, they can find some- 
one who is engaged in those activi- 
ties (ев. software engineers imple- 
ment specifications and prototypes, 
engineers of all kinds implement ex- 
pert systems, data-processing profes- 
sionals implement databases). There- 
fore. software engineers. engineers of 
all kinds, and data-processing staffs 
are potential customers for Prolog. 

This example shows that you can 
solve subproblems in any sequence. 
Indeed, for the sake of efficiency, you 
may need different sequences for dif- 
ferent problems. Database-query lan- 
guages, for example, use query op- 
timizers to determine the order in 
which to solve subproblems. 

Much current research in logic pro- 
gramming is devoted to developing 
more intelligent problem solvers and 
to exploiting the possibilities of 
tackling subproblems in parallel. If the 
japanese Fifth Generation Project suc- 
ceeds in its aims, computers of the 
future will consist of communities of 
problem solvers working in parallel on 
subproblems generated by proce- 
dures expressed in logical form. 


BACKWARD VS. FORWARD 
REASONING 

Backward reasoning, which links logic 
with computation, is not taught in 
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(x) is a noun phrase 
if x is a nama. 
John is a name. 
Mary is а пате. 
(x y) is a noun phrase 
i! x is an article 
and y is a noun. 
a is an article. 
the is an article. 
girl is a noun. 
boy is a noun. 
(х) is a verb phrase 
if x is an intransitive verb. 
(x| y) is a varb phrase 
it x is a transitive verb 
and y is a noun phrase. 
dreams is an intransitive verb. 
likes is a transitive verb. 


Figure 1: Examples of rules defining the 


concepts of noun phrase and verb phrase. 


conventional logic books. Conven- 
tional logic teaches us to reason for- 
ward, in the same manner that mathe- 
matics teaches us to demonstrate 
proofs: We start with axioms, defini- 
tions, and previously proved 
theorems, and, as if by magic. in the 
last step we derive the theorem to be 
proved. Rather than give a mathe- 
matical example. we can illustrate the 
difference between forward and back- 
ward reasoning with an example from 
natural-language parsing. The rule 


x is a sentence 
if x is list y followed by list z 
and y is a noun phrase 
and z is a verb phrase 


describes one way that a list of words 
x can be interpreted as a sentence. 
Thus. the list of words (the boy likes 
the girl) is a sentence, because (the 
boy) is a noun phrase and (likes the 
girl) is a verb phrase. We can use the 
rule to reason forward as well as back- 
ward. 

Suppose we are given a list of words 
and we want to show that we can in- 
terpret the list as a sentence. If we use 
the rule to reason forward. then we 
find a noun phrase and a verb phrase, 
put them together, and conclude that 
we have a sentence, whether or not 
that sentence is the list of words with 
which we began. 


In order to use the rule that defines 
the concept of sentence (whether for- 
ward or backward]. we need other 
rules to define the concepts of noun 
phrase and verb phrase. (For the sake 
of simplicity, let's ignore the definition 
of what it means for a list x to be a 
list y followed by a list z.) (See figure 
1.) Here we have used a variant of the 
micro-PROLOG SIMPLE notation., 
which was developed at Imperial Col- 
lege in London. England. for teaching 
logic as a computer language for 
children. Variables such as x. y. and 
z in different rules are actually dif- 
ferent, even though they may look the 
Same. We use parentheses for list 
notation: 


() stands for the empty list 
(x) stands for the list with one 
element x 

stands for the list with two 
elements. x followed by y 
stands for the list with first 
element x followed by list y 


Given an appropriate definition of the 
relationship "x is list y followed by list 
7, Prolog can use the rules to test lists 
of words for grammatical correctness. 
For example, 


(x yl 


ixly) 


(а boy dreams} is a sentence? 
Yes 

(a boy dreams a girl) is a sentence? 
No 


it can even use the same rules to 
generate sentences: 


x is a sentence? 

х = (Mary dreams) 

X = (Mary likes Магу) 
x = (Mary likes John) 

x * (Mary likes the girl) 
etc. 


Thus, for example. to show that (a boy 
dreams) is a sentence, Prolog first 
splits the list into consecutive sublists, 
tries to show that the first sublist is a 
noun phrase, and then tries to show 
that the second sublist is a verb 
phrase. If at any stage it fails to solve 
a subproblem. it backtracks and tries 
a different way of solving the most re- 
cent, previously considered subprob- 
lem. In this case. it first splits the ini- 

(continued) 


Finally, something Apple and IBM owners 
сап agree on: 


The Sider 10 


Decisions, decisions. First you had to 
choose between Apple and IBM. Now you 
have to decide which hard disk subsystem 
to purchase—and they all seem about the 
same. Bui are they? 

First Class Peripherals can make your 
hard disk decision a lot easier. Because 
whether you use an Apple II-- or [le...or 
IBM PC* or XT...we offer a Sider 10 MB 
hard disk subsystem just right for all your 
storage needs. 


The most reliable, affordable 
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іл addition, the Sider is ping and 
play. Everything you need for quick, easy 
installation is included: cable, host adapter, 
software and manual. 


Built to last by Xebec 
The Sider has won rave reviews for its 


ares 


3579 Highway 50 East, Carson City, NV 89701 


* Must consin hard disk ROM. 


шана  2---- 


from First Class Peripherals 


performance and reliability. That's be- 
cause it's manufactured exclusively for 
First Class Peripherals by Xebec, the in- 
dustry’s leading manufacturer of computer 
disk drives and controllers. And 11% sold 
direct io you, so there are no dealers or 
distributors to hike up the cost. 


Full guarantee and 
free tech hotline 


You can choose your Apple or IBM Sider 
with confidence. Simply order and use your 
Sider for 15 days. If you're not 100% 
satisfied. return it for а full refund. Keep it, 
and you'll enjoy a full one-year limited 
warranty... plus access to our toll-free hot- 


MB hard disk 


line, should you ever have a technical or 
service question. 


It's easy to order your Sider 


The Sider is priced at just $695 for the 
Apple model...$795 for the IBM. Thai's 
hundreds of dollars less than what youd 
expect lo pay for tbe comparable “бір 
name" models. To order, use the coupon 
below...or for faster service, order hy 
phone using Visa, MasterCard or American 
Express. Call toll-free: 


1 800 558-1507 


Extension 701 


Ш Yes, please send me the Sider, including 10 megabyte hard disk drive, host adapter card, 
cable, complete installation software and documentation for my: O Apple 1+ or Не О IBM PC or XT 


| prefer to pay as follows: 

О I've enclosed my check or money order for 
$695 * ($795* for 1BM-compatible Sider) plus 
$15 shipping and handling, payable to First 
Class Peripherals. 

С] Please bill the following credit card account 
for $695* ($795* for [BM-compatible Sider) 
plus $15 shipping and handling: 

ПҮІЗА C)MasterCard [D] American Express 

Card # Exp, Date 


Signature 
* Residents of CA, ХУ and РА, please add әрреккігізіе sales tax. 


Мате 

Address 

City 

State Zip 


Telepboue (area code) 


Mail to: First Class Peripherals 
3579 Highway 50 East, Carson City, NV 89701 
чї 


Inquiry 119 


AUGUST 1985 - BYTE 165 


Inquiry ZU 


Available, Reliable, 
Affordable Solutions 
for Computerization 


‘Little Воага'"/186 . . $499 Geax) 


Single Board 15-Bit Computer 
with SCSI/PLUS'" Bus 


Data and file compatible with IBM PC 

Three times the COMPUTING POWER of a PC 
Boots PC-DOS 9.10, 3.00 

Runs most MS-DOS generic software 
Mounts directly to a 5-1/4 inch disk drive 
Includes: 8 MHz 80186 CPU, 128K or 519K 
RAM, 16K-198K EPROM, 2 RS239C Serial 
Ports, Centronics Printer Part, Floppy Disk 
Controller, SCSI/PLUS'* Multi-Master bus for: 
hard disk / networtung / МО expansion 
Available with 512K ВАМ 


Little Board'/PLUS ... $349 
Single Board 64K CP/M Computer 
with SCSI/PLUS'" Bus 


Same а5 Little Board/ 186 except: 
ә 4 MHz 280A (8-60) CPU € 54K RAM, 
4Kto 16K EPROM e CP/M 2.9 included 


Little Board" T- now $289 


same as Little Boardy PLUS 
except no SCSI, 4K EPROM 


Bookshelf'" Series 


Cost Effective, Compact, Versatile 
computer systems 

Choice of Little Board 
CPUs, 1 or 9 floppy drives 
(48 or 96 ірі); 10MB 
internal hard disk option. 
614" high, 7%" wide, 
10%" deep, 197% 105. 


DISTRIBUTORS 


Argentina-Factonal, SA. ......... күйе 
Australia-ASP Microcomputers ,..... 
Belgium-Centre Electronique Lempereu — 041-293-4541 
e зоо о адв (604) 819-7137 
TIT DAT 01-534-3158 
чыр CET 358-0-585.399 
SE CHE. oe eer rns 0900-1800 
а =. Тетте „.......-. 
Spain-Xeruos infóematich ............ 
Sweden-AB АКТА 2.00... eee .... 
|. ^. SPEC QE pr c. 


MA 15 5 registered vacdemark of Inti Bus. Mach. 
MS-DOS 5 а registered trademark of Microsoft. 
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tial list into the trivial list (| followed 
by (a boy dreams). After failing to 
show that ( ] is a noun phrase, it back- 
tracks and splits the initial list into the 
list (a) followed by (boy dreams). After 
failing to show that (a) is a noun 
phrase, because (а) is not a name, Pro- 
log backtracks and splits the initial list 
into the list (a boy) followed by 
(dreams). It then shows that (a boy) is 
a noun phrase by showing "a" is an 
article and "boy" is a noun. It then 
shows that (dreams) is a verb phrase 
by showing that “dreams” is an intran- 
sitive verb. In this way it succeeds in 
solving the initial problem by back- 
ward reasoning. 

It would be harder to describe how 
to use forward reasoning to search for 
a solution to the same problem. But 
it is comparatively easy to show how 
to use it to give a proof: 


"a" is an article and "boy" is a noun. 

Therefore, (a boy] is a noun phrase. 

"dreams" 15 an intransitive verb. 

Therefore, (dreams) is a verb phrase. 

Therefore, (a boy dreams) is a 
sentence. 


This example shows how effective 
Prologs simple problem-solving 
strategy can be. This is not always the 
case, however, because usually the 
order in which subproblems are 
tackled should be sensitive to the 
form of the problem being solved. 
Moreover, Prologs autonomous 
mode of solving subproblems is not 
always very effective. 


INTERACTIVE PROBLEM SOLVING 
In many cases a collaborative, ma- 
chine-machine or man-machine prob- 
lem-solving effort is more appropri- 
ate. For this reason, Peter Hammond 
and Marek Sergot at Imperial College 
have implemented an extension of 
Prolog in Prolog itself that asks the 
user for help. This extension, APES 
(Augmented Prolog for Expert Sys- 
tems). has been used for many appli- 
cations not normally associated with 
expert systems. 

For example, given the problem 
"(Mary likes Bob) is a sentence?" and 
our toy English grammar, Prolog, rea- 
soning backward. eventually reduces 


the problem to the subproblem "Bob 
is a name?" which it cannot solve. At 
this point, Prolog fails to solve the 
subproblem and eventually ter- 
minates in failure. Logically. however, 
there is no reason not to obtain the 
knowledge needed to solve the prob- 
lem from the user. The user can solve 
the problem with "Yes" and the com- 
puter can store the knowledge for its 
own use on future occasions. п this 
way the computer learns from the 
user. It becomes more knowledge- 
able, if not more intelligent. 


PARALLEL PROBLEM SOLVING 
This is an example of man-machine 
collaboration. Subproblems are 
solved sometimes by man. sometimes 
by machine. In general. it is more ef- 
ficient to collaborate with others. 
whether they are people or machines. 
than it is to solve problems on our 
own, 

The classical eight-queens problem 
illustrates the benefits of such col- 
laboration. The problem is to place 
eight queens on a chessboard in such 
a way that no queen can take another, 

Every well-educated computer 
scientist knows that you shouldn't 
write a computer program to solve a 
problem before you have a clear idea 
what the problem is. You write a prob- 
lem definition—the program specifica- 
tion—before you write a solution—the 
program. Moreover, even computer 
scientists who do not support the use 
of logic as a programming language 
appreciate the value of logic as a 
program-specification language. In 
the case of the eight-queens problem, 
we can use the conclusion-conditions 
form of logic to express the upper- 
most level of the program specifica- 
tion: 


x Solves the eight-queens problem 
if x is an assignment of queens 
and x is safe. 


Given appropriate definitions of the 
"assignment" and "safe" relations. a 
problem solver can turn the program 
specification into a procedure by ap- 
plying backward reasoning. However. 


Prolog's strategy of solving subprob- 
(continued) 


We've been accused of 
breaking the speed limit. 


matrix printer offers true letter with most major PC software 
quality printing at an incredible — packages such as Lotus?, Word- 
180 cps. It's the fastest impact star 2000* and Multimate”. 
letter quality printer available. Call our Toll Free number for all 
And the Genicom 3320 offers the evidence. You'll find Genicom 
full graphics capability..impos- has five other 3000 models for 
sible with a daisywheel. everything from color printing 
Until now, if you wanted true Italso features upto 300 cps and bar codes to speeds up to 
letter quality printing, you need- data processing, high through- 400 cps. 
ed a daisywheel printer. Then put, heavy duty cycle printing, 
you waited and waited while it quiet operation, and Hex dump 
plugged along at speeds of about diagnostics. 
55 cps. Plus the 3320 comes standard 
Now the waiting is over. Be- with Diablo* 630 and IBM* PC 
cause the Genicom 3320 dot Graphics protocols and works 


(в, | № | 


The Printers That Mean Business. 
Genicom Corporation, Dept. 315J, Waynesboro, VA 22980. TOLL FREE 1-800-437-7468. In Virginia. call 1-703-949-1170. 


Dhabi" a a regetered trademark of Xerox Corporson ІВМ" mi a vegriiered trademark of infernmabonal Business Machines Lotus’ a regrstered trademark of Lotus Deretopmad 
Wortstar 2000" 1$ a registered trademark of Micropro Intermmational Corporation. Мийнтабш* is а regestesed brademark of Multimate Intarnabonal Corporabon 


Inquiry 132 AUGUST 1985 * BYTE 167 


lems sequentially in the order in 
which they are written is extremely in- 
efficient. Prolog will alternatively 
generate complete assignments of all 
eight queens to the chessboard and 
test whether one queen can capture 
another. If it needs to find all solu- 
tions, then it has to consider all 88 
complete assignments. Even though 
this is extremely inefficient, it may still 
be useful for testing the specification. 

Prolog attempts to solve problems 
sequentially, one at a time in the 
order in which the user has written 
them. But other problem-solving 
strategies can also be employed. In 
the case of the eight-queens problem, 
we can employ two collaborating 
problem solvers working in parallel. 
One problem solver can generate as- 
signments and the other can test 
them for safety. The tester can test 
partial assignments before they are 
completed. If a partial assignment {of 


PROFESSIONAL 
ШЕ Г 
COMPUTATION 


РЫ-МАПАВ 


is а new integrated program for your 
ІВМ PC that is, quite simply, the most 
powerful program anywhere for scien- 
tific and matrix computation. 
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the first two queens, for example) is 
unsafe, it can reject that partial assign- 
ment and thereby reject the entire 
farnily of all its extensions. The 
generator can then backtrack and 
change the position of the queen that 
caused the partial assignment to 
become unsafe. Executing the speci- 
fication in this way, we obtain the 
classical algorithmic solution. 

The algorithm is equivalent to the 
program you find laboriously en- 
coded in conventional programming 
languages and even more laborious- 
ly proved correct. By analyzing the 
algorithm as a particular, collaborative 
problem-solving strategy applied to 
the program specification, we obtain 
an immediate, obvious proof of "pro- 
gram" correctness. The algorithm is 
correct because it is the program 
specification executed in a correct- 
ness-preserving way. 

The natural-language understanding 


problem also exemplifies the advan- 
tages of parallel execution. Consider, 
for example, the top-level rule 


Sentence x has meaning y 
if x has syntactic structure z 
and z has meaning y. 


This models the classical decomposi- 
tion of the natural-language under- 
standing problem to the separate sub- 
problems of determining syntax and 
determining semantics. Prolog (and 
classical approaches to language 
understanding) would solve the sub- 
problems separately, first generating 

syntactic, then semantic structures. 
But the two problems can also be 
solved collaboratively in parallel. One 
problem solver can generate syntac- 
tic structures, and the other can test 
them for semantic content. The tester 
can test partial syntactic structures 
and reject them if they are meaning- 
(continued) 
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less before the syntax generator 
wastes further effort on them. For ex- 
ample, the attempt to understand the 
candidate sentence (furious green 
ideas sleep while others work] can be 
abandoned as soon as the syntactic 
analyzer has generated the noun 
phrase (furious green ideas) and the 
semantic analyzer has rejected it as 
meaningless. The argument for under- 
standing natural language by execut- 
ing syntax generators and semantic 
analyzers cooperatively as producers/ 
consumers was a major component 
of Terry Winograd's celebrated Ph.D. 
thesis, Understanding Natural Language 
(London: Academic Press, 1972). 

Several logic-programming lan- 
guages have the problem-solving 
facilities needed to run the eight- 
queens problem and the natural-lan- 
guage understanding problem in col- 
laborative, ргодисесопзитег mode. 
IC-Prolog, developed by Keith Clark 
and Frank McCabe at Imperial Col- 
lege. was the first of these languages. 
А more recent system, MU-Prolog, 
has been developed by Lee Naish at 
Melbourne University in Melbourne, 
Australia. IC-Prolog has also given rise 
to the more efficient programming- 
language executors Parlog. developed 
by Keith Clark and Steve Gregory at 
Imperial College, and Concurrent Pro- 
log, developed by Ehud Shapiro at 
the Weizmann Institute These lan- 
guages are less powerful problem 
solvers than IC-Prolog but are more 
efficient for executing the kind of con- 
current processes needed for operat- 
ing-system applications. 

New computer architectures are be- 
ing developed specifically to exploit 
the possibility of parallel execution. 
The Japanese Fifth Generation Proj- 
ect, in particular, has as its main ob- 
jective the development of highly 
parallel computers that understand 
logic as their native language. The 
ALICE parallel-machine project, led 
by John Darlington at Imperial Col- 
lege, is pursuing similar objectives. 


EXECUTABLE SPECIFICATIONS 
ARE NOT ENOUGH 

The eight-queens and natural-lan- 
guage understanding problems illus- 


trate some of the potential improve- 
ments we can obtain by using se- 
quential instead of parallel execution. 
We should not be misled, however, 
into concluding that we can always 
obtain efficient algorithms by clever 
and more parallel ways of executing 
program specifications. The sorting 
problem is a counterexample. A 
problem solver can execute the top- 
level specification 


x is a sorted version of sequence y 
if x is a permutation of y 
and x is ordered 


in many different ways, but there 
seems to be no general execution 
strategy that converts the specifica- 
tion into an efficient algorithm. This 
is not to say, however, that we can- 
not express appropriate sorting algo- 
rithms in conclusion-conditions form. 
Moreover, proving the correctness of 
such algorithms is much simpler than 
proving the correctness of conven- 
tional programs, because logic pro- 
grams and logic specifications are ex- 
pressed in the same formalism. 
Thus, we must be prepared to use 
logic to express efficient algorithms 
as well as program specifications. But 
even when it is necessary for a pro- 
grammer to express such algorithms. 
the benefits of more intelligent paral- 
lel execution can still be worthwhile. 


THE BRITISH NATIONALITY ACT 
So far we have concentrated on the 
different problem-solving strategies 
that are possible with backward rea- 
soning. But better problem-solving 
strategies are of use only if we can ex- 
press knowledge in a form to which 
we can apply such strategies. Work 
at Imperial College on the formaliza- 
tion of the British Nationality Act of 
[981 illustrates some of the power 
and limitations of the conclusion- 
conditions form that is required for 
backward reasoning. 

The first subsection (1.1) of the act 
states: "A person born in the United 
Kingdom after commencement (of 
the act) shall be a British citizen if at 
the time of birth his father or mother 
is (a) a British citizen or (b) settled in 
the United Kingdom." The English is 


not as clear as it may seem. First of 
all. it doesn’t tell us when the in- 
dividual becomes a citizen. Second. 
it doesn't tell us—what we discover 
later—that it matters whether you're 
a citizen by this rule or by another. 
For example. a child born outside the 
United Kingdom after commence- 
ment of the act is a British citizen by 
descent if at the time of birth his father 
or mother is a British citizen otherwise 
than by descent. The conclusion is 
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not simply that you are a citizen, but 
rather that you are a citizen by 1.1.a 
or 2.1.6 or some other rule. 

After several approximations, we 
eventually discovered that the logic of 
this subsection of the law is this: 


x acquires British citizenship by 
(1.1 2) on date y 
if x is born in the U.K. 
and x is born on date y 
and y is after commencement 


and z is parent of x 
and z is a British citizen by w on 
date y. 


This may seem rather tedious, but it 
needs to be if we are to be absolute- 
ly clear what the law really means. 
Also. it is necessary to formalize ex- 
plicitly assumptions that are normal- 
ly taken for granted. For example: 


x is a British citizen by w on date y 
(continued) 
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if x acquires British citizenship by 
w on date z 
and z is on or before y 
and x has not lost British citizen- 
ship between date z and 
date y. 


My colleagues at Imperial College 
under the direction of Marek Sergot 
have succeeded in translating a major 
portion of the act into a form execut- 
able by Prolog. They were able to im- 
plement a small but significant por- 
tion of the act within the confines of 
a small microcomputer. Using Aug- 
mented Prolog they developed a sys- 
tem that could be used interactively 
to determine British citizenship in a 
large number of frequently occurring 
cases. |t is remarkable that despite 
Prologs simple problem-solving 
strategy and except for a few loops 
removed manually by program-trans- 
formation techniques, the rules ex- 
tracted  declaratively from the act 
behave reasonably efficiently as a 
logic program. 

Our interest in the British Nationali- 
ty Act, however, was not to develop 
a running system but to study the 
problems of knowledge representa- 
tion. The British Nationality Act in- 
cludes constructs that are difficult to 
translate into conclusion-conditions 
form. Consider. for example the 
following statement: 


A person is a citizen 
if... 
and his mother is a citizen 
or would have been a citizen 
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if she were male. 


What we need to handle such state- 
ments is an ability not only to express 
knowledge about the world but also 
to express knowledge about knowledge 
about the world. In this example we 
need to be able to refer to our knowl- 
edge about the world. imagine an 
alternate set of beliefs, and derive 
consequences from those alternative 
beliefs. This ability is called metalevel 
reasoning. 

We can also use metalevel reason- 
ing to analyze the meaning of sub- 
section (2) of the British Nationality 
Act: “A newborn infant who, after 
commencement. is found abandoned 
in the United Kingdom shall. unless 
the contrary is shown, be deemed for 
the purposes of subsection (1), (a) to 
have been born in the United King- 
dom after commencement and (b) to 
have been born to a parent who at 
the time of birth was a British citizen. 
or settled in the United Kingdom: 
Here, although there are other com- 
plications, the really problematic 
phrase is "unless the contrary is 
shown.” The words "unless" and “соп- 
trary" both involve negation. Ordinari- 
ly. two negations cancel one another 
out. This is not so in this case because 
the word "unless" has a metalevel 
connotation: "unless P" means "if P 
cannot be proved" It refers implicitly 
to the current state of knowledge and 
can lead to conclusions that need to 
be withdrawn if new knowledge 
becomes available. 


The metalevel reasoning associated 
with the word "unless" is called nega- 
tion by failure and was first proposed 
by Carl Hewitt as a feature of the pro- 
gramming language Planner. Several 
researchers have investigated its rela- 
tionship with classical logic within a 
logic-programming framework. Keith 
Clark. in particular, has shown, under 
certain fairly natural conditions, that 
negation by failure is compatible with 
classical negation. Negation by failure 
has a very simple (if sometimes incor- 
rect) implementation in Prolog. using 
its extralogical features. 

Prolog also provides more general 
(extralogical) facilities for metalevel 
reasoning. Although these facilities 
are very powerful and very useful. 
they are not always consistent with 
classical logic. There is still a great 
deal of work necessary to incorporate 
correct and powerful metalevel rea- 
soning within practical logic-program- 
ming systems, Such systems would go 
a long way toward meeting both the 
critics of logic programming and the 
critics of logic. 


THE NEED FOR BELIEF REVISION 

Many psychologists believe that 
human beings are not logical. Certain 
schools of artificial intelligence also 
argue that logic is inadequate for rep- 
resenting knowledge and belief. They 
argue that logic is rigid and inflexible 
and that it requires human beings to 
be consistent and their knowledge to 


be complete. 
(continued) 
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Split Screen 
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entering keywords. 

Macro Commands 

The MIX Editor allows a 
sequence of commands to be 
executed with a single 
keystroke. You can define a 
complete editing operation and 
perform it at the touch of a key. 


Custom Setup Files 
Custom keyboard layouts and 
macro commands can be saved 
in setup files. You can create a 
different setup file for each 
language you use. 
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standard implementation of C 
as defined by Kernighan and 
Ritchie. Coupled with a Unix 
compatible function library, it 
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write portable programs. 


The Best C Manual 

MIX C is complemented by a 
400 page manual that includes 
a tutorial. It explains all the 
various features of the C 
language. You may find it more 
helpful than many of the books 
written about C. 


Fast Development 

MIX C includes a fast single 
pass compiler and an equally 
fast linker. Both are executed 
with a simple one line 
command. Together they make 
program development a quick 
and easy process. 


Fast Execution 

The programs developed with 
MIX C are fast. For example, 
the often quoted prime 
number benchmark executes 
in a very respectable 17 
seconds on a standard IBM PC. 


Standard Functions | 


In addition to the functions 
described by K&R, MIX C 
includes the more exotic 
functions like setjmp апа 
Іопејтр. Source code is also 
included. 


Special Functions 

MIX C provides access to vour 
machine's specific features 
through BDOS and BIOS 
functions. The CHAIN function 
lets you chain from one 
program to another. The 
MSDOS version even has one 
function that executes any DOS 
command string while another 
executes programs and returns. 
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in my opinion, the critics are mis- 
taken. The practical application of 
logic requires a framework within 
which new knowledge can be assimi- 
lated and beliefs can change. Such a 
framework for knowledge assimilation is 
completely compatible with logic and 
has many potential applications both 
inside and outside computing. 


You alreadyown a 
computer that can talk. 


Now let it. 
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The maintenance of information in 
computer databases is perhaps the 
most obvious application. We can 
regard a relational database, for ex- 
ample, as a special case of a logic pro- 
gram, where all rules have conclu- 
sions without any conditions. We can 
treat the need to change information 
in a database as a special case of 


almost any personal computer 
SERIEN. id deis істе dann ls аи Cent d nis 


The Votrax Personal Speech System is the least 


and you can define an exception word table and custom- 
ize your translations. So the PSS can say just about алу пе! 


It's a speech and sound specialist. 


doesnt use any of your computers valuable memory 
It's computer friendly. 


terface card for most computers. It comes 
serial and parallel ports. Speech, music, and sound effects 
are as sample as printing out а document. 
What do you do with a talking 
computer? 
There are countiess practical applicabons. Businesses may 
want the PSS for spoken transmasion of information, 
narration of displays, and product demonstrations. it 
makes verification of data input possible for the bling. 
К can be part of a burglar alarm system. 
Chidren can use the PSS asa study | ,- 
әкі. And it helps games come alive. 
speaking while you play 


сап ' ч 


эро ЫДЫ қаннен ін 
dernonstrabon of the PSS. 


174 BYTE * AUGUST 1985 


Хомаи -—— 


Whatever your computer 
лы... 
a cost that makes it all worthehile: 


There's also the Type "М Talk. 
If you малі a less sophisticated unit and want to spend а 
Ше less. consider the Votrax Type N Talk (TINT). Its vocab- 
ulary is ako limited only by what you can type. It doesnt 
use any computer memory its compatible with most 
Gam, БАНИ ке ыт pcs Й 
speaker and go! 

For more information about the Personal Speech 
System or the Type 'N Tak, see your local computer 
retailer, call toll-free or write: 


VO Toe Pechan 49083 


аше 
Мкр, сай collect 
Е 


GIVE YOUR 
COMPUTER 
THE POWER OF 4 
SPEECH. 


inquiry 314 


assimilating new information. More- 
over, analyzing the deductive relation- 
ship between the new information 
and the current state of the database 
can assist the process of knowledge 
assimilation. 

Suppose, for example, that we have 
a database storing relationships be- 
tween parents and their children. 
together with "integrity constraints" 
that include the statement that no one 
has more than one father. Suppose 
the current state of the database con- 
tains a statement that Harry is father 
of John. Suppose an update adds new 
information that Fred is father of John. 
A conventiona! database system 
would reject the update, laying the 
blame for inconsistency with the 
record of the second father, Fred. A 
more logical analysis of the derivation 
of contradiction, however, would rec- 
ognize that it is just as likely that the 
record of the first father, Harry. is in- 
correct. Indeed, it is even possible 
that the blame lies with the integrity 
constraint. Some people might have 
more than one father—a natural father 
and a legal father, for example. Thus 
logic, far from forcing us to be rigid 
and unchanging in our beliefs, helps 
us to be more flexible and to identify 
different ways we can change our 
beliefs. 

Logic programming blurs the con- 
ventional distinction between data- 
bases and programs. It encourages in- 
cremental development of programs 
in a manner that is similar to database 
updates. Consider, for example, how 
we might extend our salesman's sim- 
ple expert system. We might update 
our rules to include additional ways 
of selling goods to potential 
customers. Bob, for example, who is 
a compulsive buyer, will buy anything 
that is cheap. We can add an extra 
rule to deal with cases like Bob's: 


x is sellable to y 
if x is cheap 
and y is a compulsive buyer. 


Assimilation of the extra rule changes 
the knowledge base by extending the 
class of problems that can be solved. 
On the other hand, the application of 

(continued) 
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our original rule might result in incon- 
sistency. Suppose, for example, that 
we try to convince John that because 
he likes watching films and because 
a cinema is good for watching films, 
he ought to buy a cinema. We can in- 
terpret John’s failure to be convinced 
as giving rise to the new knowledge 
that a cinema is not sellable to John. 
When assimilated into the knowledge 
base, this gives rise to inconsistency 
that should encourage us to recon- 
sider our rules and in this case might 
suggest that we modify the original 
rule by adding an extra condition: 
x is sellable to y 

if x can be used for z 

and y has occupation z 

and y can afford x. 


The addition of the extra condition 
avoids the inconsistency while it 
preserves previously derived useful 
| consequences of the original rule. 
You can also apply knowledge 
assimilation to story understanding. Given 
our current understanding of a story 
so far, a new sentence gives rise to 
new knowledge to be assimilated. A 
sentence can be ambiguous, however. 
Different interpretations of the same 
sentence may differ with respect to 
their deductive relationships to the 
current knowledge base. An incorrect 
interpretation, in particular, may give 
rise to an inconsistency, which can 
turn our attention to other interpreta- 
tions of the input sentences. We might 
even be motivated to consider other. 
more logically relevant interpreta- 
tions, if the current interpretation 
bears no logical relationship to the 
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And make sure your presence is felt. lege in London is investigating a 
similar, deductively oriented theory of 
natural-language understanding 
based on Dierdre Wilson and Dan 
Sperber's Relevance Theory. 
We might even argue that the devel- 
opment of scientific theories can be 
regarded as an example of knowledge 


- - assimilation. New hypotheses and 
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special cases? Is the report of an 
observation already implied by the 
existing theory? Or is it inconsistent? 
If it is inconsistent. does the fault lie 
with the theory or with the report? 
The philosopher of science Imre 
Lakatos has argued that. if the theory 
is immature and undeveloped, then it 
is More reasonable to suspect the 
theory than the report. If the theory | 
is mature, then it is more reasonable | 
to suspect the report. In either case, 
logic can help us to identify different 
ways of restoring consistency. 

Such a theory of knowledge assimi- 
lation and belief revision is necessary 
for the practical application of logic 
programming. Even Prolog provides 
crude but powerful primitives for ma- 
nipulating sentences and combining 
ordinary deduction with metalevel 
reasoning. These primitives can be 
and have been used for implementing 
simple but effective knowledge- 
assimilation systems. 


CONCLUSION 

Logic programming combines the use 
of logic that is congenial to human 
thinking and logic that is sufficiently 
goal-oriented to be implemented by 
computer. It provides a general frame- 
work within which many widely differ- 
ing languages can be developed. It 
gives scope to the development of 
both declarative and procedural com- 
puter languages as well as to sequen- 
tial and parallel implementations. Pro- 
log is the first and most important | 
logic-programming language, and it 


provides a tantalizing preview of the When you're on the road, don't leave 
more powerful logic-programming your office to manage itself. Give them a 
languages of the future. в call on AT&T Long Distance from a 
public phone. And make sure everything s 
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expandable to meet your needs in the future. sure you get the right solutions, and be there with 
If your business has to do with engineering and the service you require better than Xerox. 


you need to produce drawings and 


When youre ready to talk, call Team 


merge text and graphics, Team Xerox (Team Xerox Xerox at 1-800-ТЕАМ-ХКХ, ext. 12 (1-800- 


has developed Expert Designer 
Soluttons, which includes a remarkable 
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Xerox engineering workstation,a Xerox laser printer © 14692. Well be ready to listen. 


Expert Designer Solutions 


and newly developed software. | Xerox Corporation. РО. Box 24, Rochester. М.Ү 14692 
T x 3 қ euse send те more inrormation on: 
For in-house publishing, including manuals, pro- | Pee send memore in 3 
posals and technical publications, you'll want C Production Publisher Solutions О All of the above 
Production Publisher Solutions, a publishing system ЕНЕ 
complete with hardware and software, that сап UNE 
design and compose and virtually eliminate the ADDRESS 
need to send work outside your office. 5 
And finally, when it comes to support, no com- - 


pany can analyze your document needs, make 2 


8014 Versatec 
Engineering Electrostatic Plotter 
Workstation 


8700 Electronic 
Printing System 


=. A. 


Expert Designer 
Solutions 


For more Information from Xerox, Circle 342 on the Reader Service card. 


і 


8037 8044 
File Server Laser Printer 


XEROX und the identifying numbers herein 
arc Irademarks of XEROX CORPORATION. 


AUGUST 1985 * BYTE 179 


"“ C $295 


for 


- 
ч 
TW 


Automatic program formatter. 


FirsTime is a true syntax directed editor. 


FirsTime ensures the integrity of your programs by 
performing all editing tasks like moves, inserts and 
deletes along the syntactic elements of a program. 
А. For example, when you move an IF statement, 
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> ELSE clauses with it. 


“а Even FirsTime's cursor movements are by syntax 
EE elements instead of characters. The cursor automati- 
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ascal $245 


FirsTime is a Syntax Checker 


FirsTime checks the syntax of your program 
statements, and also: 


icroSo 


ө Semantics like undefined variables and 
mismatched statement types. 
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e The contents of include files and macro 
expansions. 


for 


FirsTime 


€ Statements for errors as they are entered 
and warns you immediately. 


| FirsTime is a Program Formatter 
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are entered, saving you from having to track indenta- 
tion levels and count spaces. 
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e 


FirsTime has Unique Features 
No other editor offer these features: 


The Zoom command gives you a top down view 
of your program logic. 


The View command displays the contents of 
include files and macro expansions. This is 
valuable to sophisticated programmers writing 
complex code or to those updating unfamiliar 
programs. 


FirsTime's Transform command ets you change 
a statement to another similar one with just two 
keystrokes. For example, you can instantly trans- 
form a FOR statement into a WHILE statement. 


The Move at Same Level command moves the 
cursor up or down to the next statement at the 
same indentation level. This is very useful. For 
example, you can use it to locate the ELSE 
clause that corresponds to a given THEN clause 
or to traverse a program one procedure at a 
time. 


FirsTime is Unparalleled 


FirsTime is the most advanced syntax directed 
editor available. К makes programming faster, easier 
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DECLARATIVE LANGUAGES 


DECLARATIVE 
LANGUAGES: 
AN OVERVIEW 


BY SUSAN EISENBACH AND CHRIS SADLER 


Why do we need another type 
of programming language? 


SOME PROGRAMMING languages 
are designed to get the optimum per- 
formance out of the systems they run 
on regardless of the amount of time 
it takes to produce the program. 
Others are designed to enhance pro- 
grammer productivity, usually at the 
expense of efficient use of machine 
time. Some are special-purpose lan- 
guages designed to be applicable 
only to a restricted range of problems: 
others attempt a jack-of-all-trades ap- 
proach by offering features that can 
be applied to a variety of problems. 

Because of the expanding scope 
and complexity of problems tackled 
by computers, programming lan- 
guages tend to exhibit something akin 
to evolutionary behavior: Some be- 
come extinct, some adapt and sur- 
vive, and some new ones emerge. 
Underpinning this creation and adap- 
tation of programming languages 
have been refinements in our under- 
standing of problem solving and pro- 
gramming and changes in our con- 
ception of language and machine in- 
telligence. These theoretical con- 
siderations have had the effect of 
founding families of languages. Thus, 


most languages can trace their par- 
entage back to one or more original 
ideas. (See the "Development of Func- 
tional Languages" text box on page 
182.) This article is about one such 
family. known as the declarative lan- 
guages. Highly regarded in academic 
circles, declarative languages are 
problem-oriented but currently inef- 
ficient computationally. The imminent 
fifth-generation hardware makes it 
look as though the declarative family 
may soon be entering its own era. 


HARDWARE PROBLEMS 

Virtually all currently available com- 
puters are architecturally equivalent 
to the first machines built in the 
19405. One central processor is con- 
nected to a relatively large passive 
memory by a bus that is one word 
wide. Eventually, after much tuning of 
the software and several hardware up- 
grades, most systems become proces- 
sor-bound: the central processing unit 
isnt fast enough to cope with the 
tasks it is supposed to perform. At 
this stage a new computer is normal- 
ly obtained. with the same basic ar- 
chitecture but faster components. 


Every breakthrough in hardware tech- 
nology leads to improvements in 
speed. which raise the expectations 
of users that can be met only by 
another technological breakthrough. 
Things have reached the stage where 
not many turns are left through this 
cycle before we hit some natural bar- 
rier (eg. the speed of light) that closes 
off the line of development. 

One way out of this cul-de-sac lies 
in an examination of the justification 
behind the conventional machine 
architecture. The ratio between pro- 
cessor cost and memory cost used to 
be high since processors were expen- 
sive, requiring many boards of com- 
ponents. Today. this is no longer the 
case. Both processors and memory 
are made from the same technolo- 
gies—LSI (large-scale integration) and 
VLSI (very large scale integration). 

(continued) 
Susan Eisenbach is in the Department of 
Computing, Imperial College. 180 Queen's 
Gate, London SW7 2BZ. England. Chris 
Sadler is in the Department of Mathematics. 
Statistics, and Computing. Polytechnic of 
North London. Holloway Rd.. London М7, 
England. 
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Only the smallest microcomputer sys- 
tems don't have additional special- 
purpose processors to deal with stor- 
age, 10 (input/output) peripherals, 
floating-point operations, and so on. 
But there is still only a single central 
processing unit. For applications that 
require higher throughput, it makes 
sense to try to build machines out of 
networks of general-purpose рго- 
cessors, each of which can take a 


OVERVIEW 


share of the processing load. 

Many current users who require 
substantial processing power have 
programs that contain large arrays of 
data. This is especially true in the 
areas of meteorology, oil exploration. 
and defense problems. Therefore, one 
kind of parallel machine consists of an 
array of processors that simultaneous- 
ly obey the same instructions. A high 
throughput can be achieved if the 


user's problem can be written to іп- 
clude arrays whose elements all need 
the same operations performed on 
them. Another more flexible system 
consists of a pipeline of processors. 
each of which performs a portion of 
the calculation on each piece of data 
before passing its results on to the 
next processor down the line. Unfor- 
tunately, it is difficult to exploit this 

(continued) 


THE DEVELOPMENT 
OF FUNCTIONAL LANGUAGES 


FOUNDATIONAL 

STUDIES 

1924 Schonfinkel introduces combi- 
nations to remove the need for 
variables in logical formulae. 
Curry develops the theory of 
pure combinatory logic. 
Church introduces the lambda- 
calculus. 

Kleene introduces recursion 
equations. 

Turing shows the equivalence of 
the lambda-calculus and Turing 
machines as formal models of 
computation. 

Scott introduces the first 
mathematical model of the 
lambda-calculus for use in 
Scott-Strachey denotational 
semantics. 


1930 
1932 
1936 


1937 


[969 


FUNCTIONAL 

LANGUAGES 

1960 McCarthy presents LISP. a lan- 
guage similar to the lambda- 
calculus designed for use in 
symbolic computation. 
Landin introduces ISWIM. an 
expression-based language in- 
cluding a purely functional sub- 
system. 

Evans introduces PAL. ап 
expression-based language in- 
corporating lambda-notation 
and designed for use in teach- 
ing programming linguistics. 
Burstall and Popplestone in- 
troduce POP-2, an imperative 
language that includes a func- 
tional subset based on the 
lambda-calculus. POP-2 is used 


1966 


1968 


182 BYTE = AUGUST 1985 


extensively by the British arti- 
ficial-intelligence community. 
Reynolds creates the language 
GEDANKEN. which is based on 
the lambda-caiculus and in- 
troduces the functional ap- 
proach to data structures. 
Burstall and Darlington develop 
NPL. a first-order functional 
language that uses Kleene 
recursion equations and incor- 
porates relative set abstraction. 
It was used in their program- 
transformation work. 

Turner introduces SASL, a pure- 
ly functional language used ex- 
tensively in teaching. 

Hankin and Sharp introduce 
CAJOLE. a purely functional 
language designed for use in 
the programming of data-flow 
systems. 

Backus gives the ACM Turing 
Award lecture and presents FP. 
a functional language incor- 
porating powerful program- 
forming operators. 

Burstall and coworkers intro- 
duce Hope. a strong poly- 
morphically typed functional 
language with data-abstraction 
facilities. 

Milner and coworkers introduce 
ML, the language used to con- 
struct proofs in LCF. 

Turner introduces KRC. a func- 
tional language with Zermelo- 
Fraenkel set abstraction. 
Henderson presents LISPKIT 
LISP. 

Turner introduces MIRANDA. 


1970 


1974 


1976 


1977 


1978 


1980 


1984 


MACHINES 

1965 Landin unveils the SECD 
machine, an abstract machine 
for describing the execution of 
functional languages. 
Wadsworth introduces the no- 
tions of call by need and graph 
reduction using the lambda- 
calculus. 

Henderson and Morris invent 
lazy evaluation. This was also 
independently invented by 
Friedman and Wise. 

Berkling introduces a string- 
reduction architecture for ex- 
ecuting lambda-calculus pro- 
grams. 

Turner shows how combinators 
can be used as the machine 
code of a graph-reduction ma- 
chine for executing functional 
programs. 

Keller and coworkers introduce 
AMPS, a loosely coupled multi- 
processor system for the execu- 
tion of flow-graph LISP. 

LISP machines become com- 
mercially available. 

Darlington and coworkers pre- 
sent ALICE, a parallel graph- 
reduction machine. 

Mago introduces a string- 
reduction machine for the 
parallel execution of FP 
programs. 

Hughes introduces super- 
combinators, a method of 
graph reduction that retains 
many of the advantages of 
combinators but operates at a 
higher level. 


197] 


1976 


1979 
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lock-step parallelism since not all 
problems are easily cast into a suit- 
able form. 

The next alternative is to use lan- 
guages that explicitly control the 
parallel execution of processes. This 
is called concurrency. New languages 
such as Modula-2 and Ada have con- 
structs that let the programmer ini- 


OVERVIEW 


tiate and coordinate multiple concur- 
rent tasks. Typically, these tasks share 
a single processor, but parallel pro- 
cessors could be used, especially with 
a limited number of tasks. However, 
parallel processing becomes less 
practical to program when the num- 
ber of simultaneous tasks reaches the 
thousands. 


Lattice Products Are 
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C-Food Smorgasbord"" $150.00 
—Includes a BCD deci- 
mal arithmetic package, 
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BIOS interface, terminal 
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ties—(GREP/DIFF/ED/ 
WC/EXTRACT/BUILD}— 
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of new products and enhance- 
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other C programs, utilities, an 
tools! 


Lattice, Inc. 
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Just as the procedural languages we 
use mirror conventional architecture 
(that is, they are sequential in nature}, 
in order to take full advantage of 
parallel-processing systems, we need 
a type of language in which it is natu- 
ral to describe complex problems in 
such a way that they can be automat- 
ically solved concurrently. One can 
then gain arbitrary increases in speed 
simply by adding more processors. 


SOFTWARE PROBLEMS 

Much research has gone into improv- 
ing programmer productivity, espe- 
cially when it was found that the cost 
of employing teams of programmers 
began to outweigh the cost of pur- 
chasing and maintaining the com- 
puters they were using. Two startling 
findings have made quite a difference 
in the way things have developed on 
the software front in the last decade. 
The first of these is the fact that. 
whatever programming language is 
used. any given programmer pro- 
duces roughly the same number of 
lines of code—written, tested, de- 
bugged, and documented. (The aver- 
age output for a professional pro- 
grammer is around 1500 lines per 
year—although individual production 
varies widely.) The implication of this 
finding is that the more powerful the 
language (that is, the more computing 
that can be encompassed in each 
construct, rather than simply the 
number of different constructs avail- 
able to the programmer). the more 
productive the programmer becomes. 
Thus, over the years we have seen a 
trend toward higher-level program- 
ming languages. 

А second trend follows from an 
analysis of those elements within pro- 
grams that appear to be particularly 
prone to error and the elimination of 
them in new language definitions. This 
has the effect of limiting the control 
that can be exercised over the ma- 
chine at the programmer's whim. The 
first step in this direction occurred 
with the move from assembly lan- 
guages to the original high-level lan- 
guages. Instead of laying the entire 
available memory open to the pro- 

(continued) 
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grammer to access and interpret in 
any way desired, these high-level lan- 
guages constrained the programmer 
to naming storage locations (variables) 
and to declaring the type of data that 
would be stored there. This step si- 
multaneously restricts the freedom of 
the programmer to maneuver around 
the data and imposes a layer of orga- 
nization (structure) on the data (and 
hence the program). 

The next element to come under 


the scrutiny of the language designers 
was the GOTO statement. which 
seemed to crop up time and again in 
the more horrendous programming 
errors. The elimination of GOTO state- 
ments gave rise to structured pro- 
gramming. in which programs are 
built up by means of a set of well- 
defined constructs designed to ensure 
a rational and predictable flow of con- 
trol. Another feature on the blacklist 
was global data, with its insidious side 


effects. A new style of programming 
was developed—modular program- 
ming. which restricts programmers to 
working on small, manageable sub- 
problems and passing all data ex- 
plicitly between modules. When a 
problem arises, the offending module 
can be identified and the effects of 

the error rapidly traced. 
Both structured and modular pro- 
gramming philosophies lend them- 
(continued) 
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APPLICATIVE LANGUAGE: Synonym for 
"functional language" Often used 
loosely for any declarative language. 


COMBINATORICS: А system for reducing 
the operational notation of a functional 
language to a sequence of modifica- 
tions to the input data structure. All 
combinators can be defined from two 
basic combinators—S, which distri- 
butes a term throughout an expres- 
sion, and К. which cancels a term from 
an expression. 


DarA-FLow ANALYSIS: The order of ex- 
ecution іп a data-flow language is 
determined solely by dependencies 
between different data. Data-flow 
analysis is the analysis needed to 
determine those dependencies. For ex- 
ample. given 

l. Х»А + В 

2.В = 2 + 2 

3. А = 3 +4 

а data-flow analysis would find that “A 
+ B^ inline 1 requires that lines 2 and 
3 be evaluated before line |. Since 
there are no data dependencies be- 
tween lines 2 and 3. they may be ex- 
ecuted in parallel. 


DECLARATIVE LANGUAGE: А general terrn 
for relational languages and functional 
languages. as opposed to imperative 
languages. Imperative languages 
specify procedures for solving prob- 
lems. while in declarative languages 
you specify what kind of solution you 
are seeking. For example. to find the 
cube of 7 in an imperative language, 
you might initialize CUBE to 1. and 
then let CUBE equal CUBE times 7 
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GLOSSARY . 


(repeat 3 times). In a declarative lan- 
guage, you would define: what cube 
means and then ask what the cube of 
7 is. 

FUNCTIONAL LANGUAGE: А functional 
language consists of, reasonably 
enough, functions and arguments to 
those functions that uniquely identify 
the program output, For example, 
plus(4,5] returns 9 and only 9. Hope 
and FP are examples of functional 
languages. 


LAzY EVALUATION: If an expression is 
evaluated only when some other ex- 
pression needs its output, the mode of 
evaluation is called “lazy: If expres- 
sions are evaluated as soon as pos- 
sible, without regard to whether any- 
thing else needs the results, the evalua- 
tion strategy is termed “eager” 


NEGATION BY FAILURE: Ап extralogical 
feature of Prolog in which failure of 
unification is treated as establishing the 
negation of a relation. For example. if 
Ronald Reagan is not in our database 
and we asked who the President of the 
United States is. Prolog would answer 
that there is no such person. 


REFERENTIAL TRANSPARENCY: À program 
is referentially transparent if it prohibits 
assigning different values to the same 
named variable during the same run. 
Functional languages achieve this by 
using only named constants whose 
values are passed as data at run time. 
Relational languages (q.v) permit the 
use of variables but require the pro- 
gram to be in effect. rerun for each dif- 
ferent value returned. 


RELATIONAL LANGUAGE: Relational lan- 
guages specify output in terms of 
some property and an argument. For 
example, if Tom has two brothers, Dick 
and Harry, a relational language will 
respond to the query "Who is brother 
(Tom)?' with either Dick or Harry. 
Notice that. unlike functional lan- 
guages. relational languages do not re- 
Quire a unique output for each pred- 
icatefargument pair. Prolog is the best- 
known relational language. 


БЕ EFFECTS: Statements that modify 
what was previously in a computer 
rather than simply adding more to 
what is already there are said to have 
side effects. For example, "X=X+ 1" 
produces side effects. In particular, a 
statement such as "IF X=2 THEN Y=0 
ELSE Үз I" will evaluate differently at 
different stages in a program's execu- 
tion. Side effects make parallel process- 
ing difficult. 


TRANSFORMATION: The systematic de- 
velopment of efficient programs from 
high-level specifications by meaning- 
preserving program manipulations. 


UNIFICATION: The generalization of pat- 
tern matching that is the Prolog equiv- 
alent of instantiation in logic. For ex- 
ample. to find the smallest even 
number larger than 7 that is a perfect 
square, Prolog would search its "data- 
base" of numbers, trying to satisfy the 
necessary relations between the de- 
sired number and 2, 7, and an unspeci- 
fied integer that is its square root. On 
coming to 16, the necessary set of rela- 
tions would be "unified" 
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selves to an improved correspon- 
dence between the specification of a 
problem |а concise but exhaustive 
statement of what the program will be 
expected to do under all circum- 
stances) and the programs final 
realization (the code running on a 
given hardware configuration). Never- 
theless, this correspondence is usual- 
ly not rigorous in the sense that no 
one tends to take the trouble to go 
through the program actually proving 
that each module does its job correct- 
ly and then passes its results to the 
right receiving modules in the correct 
form, even though painstaking math- 
ematical techniques generally exist to 
do this. 

The second startling finding to 
come out of the research into pro- 
grammer productivity is that, in the 
average commercial programming en- 
vironment. as much as 50 percent of 
a programmer's effort goes into pro- 
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gram maintenance, that is, updating 
the program’s performance to meet 
circumstances not envisaged when 
the program was originally specified 
or hunting for deep-seated bugs. 
Since deep-seated bugs are simply 
places where the program. as written. 
diverges from its original specifica- 
tion. a major improvement in effi- 
ciency can be gained from improving 
the precision of program specifica- 
tions so that the program can be tied 
more tightly to its specification. If no 
specification was produced initially, 
the maintenance programmer must 
try to deduce what was intended by 
examining code that is known to be 
incorrect. 

Making a specification more precise 
means searching for ways to make 
unambiguous statements about what 
the program should achieve. Because 
the most unambiguous language is 
that of mathematics, the trend has 
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been toward more mathematical and 
provable methods of description. By 
the same token, tying program code 
to specifications implies not only a 
trend toward still higher level lan- 
guages but also toward the use of 
mathematical methods of proof ap- 
plied to actual fragments of code. This 
serves to demonstrate both that the 
code will have a predictable outcome 
under all circumstances. rather than 
those circumstances selected experi- 
mentally during testing. and that the 
outcomes match those called for in 
the specification. 

One noteworthy barrier that pre- 
vents the programmer from using rea- 
sonably straightforward mathematics 
for exploring possible solutions to a 
problem or for testing existing code 
is the familiar assignment operation. 
Programmers use the word variable to 
refer to a named storage location that 
can be modified by means of assign- 
ment statements. Therefore, in order 
to know what such a variable stands 
for, it is necessary to know the precise 
point in the program's execution at 
which the inquiry is being made—and 
each variable has a computational 
history that charts its changing values 
throughout the program's execution. 
By contrast, a declarative-language 
term has a definite value. If that value 
has not yet been computed, it is sim- 
ply unknown—it is not some other 
value. This property is known as ref- 
erential transparency. 

In order to make a piece of code 
amenable to mathematical analysis, it 
is necessary to free terms from the 
burden of their computational histo- 
ries—which means restricting the ex- 
tent to which programmers may as- 
sign values to a term. Languages with 
referential transparency are known as 
declarative languages because, 
without assignments, programmers 
can declare only what effects should 
produce what outcomes rather than 
prescribe the manner and especially 
the sequence in which processing 
should occur (these languages are 
called imperative). Consequently, 
apart from stabilizing variables so that 
finite mathematical techniques can be 
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applied to code fragments, referential 
transparency serves to remove the 
flow mechanisms (specifically, se- 
quencing and loops) from explicit 
mention in the code. This in turn 
allows for the possibility of parallel 
processing; since any function in a 
program can be executed whenever 
all its inputs exist, rather than when 
the programmer decides that the pro- 
cessor is available for this purpose, 
there is no reason why a program can- 
not be spread over a collection of pro- 
Cessors so that each function can get 
its own processor or share one with 
а small subset of the whole program. 

Referential transparency has other 
implications for the declarative lan- 
guages. Since the unknown terms in 
any expression are simply uneval- 
uated function calls that become 
known as the function code is exe- 
cuted, one effect is to blur the dis- 
tinction between functions (code) and 
terms (data). This leads to the idea of 
higher-order functions, which are im- 
plemented in most declarative lan- 
guages. These functions are capable 
of accepting as arguments, and also 
of returning, other first- and higher- 
order functions so that the program- 
mer can structure and manipulate 
functions and data with equal facility. 

Static data structures such as arrays 
necessarily have computational histo- 
ries. They must therefore be replaced 
in declarative languages by dynamic 
data structures where memory for an 
item is allocated only when that item 
comes into existence. Some impera- 
tive languages such as Pascal and C 
implement these structures rather 
primitively by means of pointers chat re- 
quire the programmer to reference 
memory locations explicitly. In de- 
clarative languages, dynamic struc- 
tures are treated in more abstract 
terms (for example. as lists). Lists serve 
to bring code and data together even 
more closely since they incorporate 
implicit operations (or functions) for 
including components in the structure 
(constructors) and for extracting com- 
ponents from the structure (selectors). 
What follows is a brief description of 
а representative sample of declarative 
languages, showing some of the dif- 


ferences in approach, mathematical 
paradigms, and syntax. 


PURE LISP 

LISP stands for "list processing." It is 
by far the oldest of the declarative lan- 
guages, having been designed by 
john McCarthy at the Massachusetts 
Institute of Technology in 1960. Nu- 
merous imperative features are incor- 
porated into different versions of the 
language so that most LISP programs 
are not actually declarative. but a 
large enough subset (Pure LISP) al- 
lows declarative programming to be 
done. (Peter Henderson of Stirling 
University in Scotland has a system 
called Lispkit, which is fully declara- 
tive.) LISP has more different dialects 
than any other declarative language. 
Since it is the most mature of the de- 
clarative languages, a large range of 
software tools and custom-designed 
hardware is available. MIT's MacLISP 
will be used in our programming 
example. 

Data structures in a LISP program 
are constructed from atoms: an atom 
is either a numeral or a literal string. 
Although some LISPs have other data 
structures, the only standard data 
structure is the list. Lists need not con- 
tain homogeneous elements because 
LISP is an untyped language. Types 
are actually determined at run time. 
For example, 


( A 1 (ABC 123)) 


is a list containing three elements. Ac- 
cess methods built into the language 
include selector functions (car and 
cdr), constructor functions {list and 
cons), and a predicate (null) to test for 
an empty list. 

Not only is a LISP data structure a 
list, but programs are lists as well. 
Therefore, a list can be executed and 
will return a value, or it can be used 
as an argument for another program. 
Higher-order functions are imple- 
mented through a device called the 
lambda expression, which enables a 
LISP programmer to define and ma- 
nipulate functions as data objects. The 
basic unit of a LISP program is the ex- 
pression (compared to the statement 
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THE ORIGINS 


OF LOGIC PROGRAMMING 


ogic programming owes its origins 

to the development of logic in 
general and to advances in mathe- 
matical logic in particular. 

In the early 1950s, computationally 
inclined logicians began to investigate 
techniques for automating the proofs 
of mathematical theorems. They re- 
duced the problem to the subprob- 
lems of expressing the axioms of 
mathematics in symbolic logic and of 
mechanizing the process of logical 
deduction. 

Two developments in mechanical 
theorem proving took place in the 
mid-1960s that are significant for the 
development of logic programming. 
Alan Robinson developed the resolu- 
tion rule of inference. and Donald 
Loveland developed the model-elimi- 
nation proof procedure. These two 
theorem-proving methods. expressed 
in completely different notations, ap- 
peared for many years to be entirely 
unrelated. In 1970-1971 Donald 
Kuehner and ! showed that model 
elimination and a form of resolution 
(called linear resolution) could be viewed 
as variants of one another. We devel- 
oped a synthesis of the two methods. 
which we called SL-resolution. Inde- 
pendently, at about the same time, 
Donald Loveland and Raymond Reiter 
developed similar theorem-proving 
methods. 

In 1972. after a period of collabora- 
tion between Alain Colmerauer in 
Marseille and me in Edinburgh. Col- 
merauer, with Phillippe Roussel, de- 
signed and implemented Prolog as a 
development of SL-resolution. By the 
summer of 1972 in Marseille a sig- 
nificant French-language question- 
answering system had already been im- 
plemented in Prolog. Collaboration 
between Edinburgh and Marseille con- 
tinued with the support of research 
grants until about 1975. 

A number of research developments 
outside mechanical theorem proving 
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Prolog attempts to 


solve subproblems in 


the order in which 
they are written. 


involved the exploration of related 
ideas. The most important of these was 
the work of Cordell Green, Carl Hewitt, 
and Pat Hayes. 

In the late 1960s, Cordell Green at 
Stanford showed how to formulate pro- 
grams in symbolic logic and simulate 
their execution with resolution theo- 
rem proving methods. This work was 
frustrated by the redundancy and in- 
efficiency inherent in the resolution 
theorem provers of that time. 

Partly inspired by Cordell Green's 
problems, Carl Hewitt at MIT devel- 
oped a procedural theorem-proving 
language, Planner. The new language 
had a great influence on the field of 
artificial intelligence and was inter- 
preted as advocating a procedural 
rather than a declarative approach to 
knowledge representation. It was also 
associated with an advocacy of do- 
main-specific problem-solving meth- 
ods in contrast to the uniform. general- 
purpose problem-solving methods of 
resolution. 

Pat Hayes in Edinburgh attempted to 
reconcile Cordell Green's advocacy of 
logic with Carl Hewitt's advocacy of 
procedural knowledge representation. 
Hayes argued in quite general terms 
that computation is controlled deduc- 
tion and that control itself should be 
expressed in formal logic. 

In addition to these developments, 
Colmerauer was influenced Бу his 
previous work in formal language 
theory and natural-language process- 
ing. During his work on French-English 


mechanical translation at the Univer- 
sity of Montreal in the late 1960s, he 
developed a form of grammar, the Q- 
system, which foreshadowed the treat- 
ment of grammars in Prolog. 


THE FALLIBLE GREEK 

In his influential Ph.D. thesis on natural- 
language understanding, Terry Wino- 
grad advocated the use of Carl Hewitt's 
Planner. He illustrated programming in 
Planner with his example of the Fall- 
ible Greek. We can use the same ex- 
ample to illustrate programming in Pro- 
log. Suppose we make the following as- 
sumptions, in the following order: 


Turing is human ЕСІ 
Socrates is human FG2 
Socrates is Greek ҒОЗ 
x is fallible if x is human FG4 


Suppose we have to solve the prob- 
lem of finding a fallible Greek and sup- 
pose the subproblems are written in 
the following order: 


y is fallible and у is Greek? — Ol 


Prolog (like Planner) attempts to solve 
subproblems in the order in which they 
are written. In this case it matches the 
first subproblem to the conclusion of 
the rule FG4 and replaces the subprob- 
lem by the condition of FG4, obtain- 
ing the new subproblems 


y is human and y is Greek? Q2 


Again. working on the first subprob- 
lem. Prolog tries the first statement 
whose conclusion matches (like Plan- 
ner). In this case it matches the sub- 
problem to the conclusion of FGI. 
There are no conditions in FGI, so it 
solves the subproblem without intro- 
ducing any new ones, leaving the re- 
maíning subproblem with y = Turing: 


Turing is Greek? Q3 
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But this subproblem is unsolvable 
because it matches the conclusion of 
no statement. Therefore, Prolog (like 
Planner) backtracks to the last state 
where it could have tried to solve a 
subproblem differently. In this case it 
backtracks to the state O2. where it 
tries to use the next statement, FG2, 
whose conclusion matches the sub- 
problem. -Like ЕСІ before it. FG2 has 
no conditions, leaving the remaining 
subproblem. this time with the sub- 
stitution y = Socrates: 


Socrates is Greek? 04 


Prolog now solves the single remain- 
ing subproblem in the only possible 
way by matching it with the conclusion 
of FG3. Since FG3 has no conditions, 
there are no new subproblems. Since 
there are no old subproblems either, 
Prolog (like Planner) is finished, having 
successfully solved the original prob- 
lem. Moreover, the substitution 


у = Socrates 


can be readily extracted from the 
"proof: 

Notice that a more intelligent prob- 
lem solver. having reached state Q2. 
might recognize that the database con- 
tains more ways of finding humans 
than it contains ways of finding Greeks. 
It would make sense, therefore, to 
tackle the subproblem that can be 
solved in fewer ways first: 


y is human and y is Greek? — Q2' 


The second subproblem can be 
solved in only one way. using РСЗ. 
which leaves the subproblem 


Socrales is human? Оз! 


But this can бе solved only by using 
FG2, which completes the solution of 
the original problem without any 
search. 

Such intelligent selection of subprob- 
lems is a feature of most database- 
query optimizers. It is necessary for 
more intelligent problem solving. but 
it involves overheads that may be pro- 
hibitive for routine program execution. 


in most imperative languages). and 
every LISP construct computes a 
value. Recursion is the only control 
mechanism. 

As an example of a LISP program, 
the function shown in listing 1 will 
calculate the length of a list. 1. This 
program works on a list in which each 
element can be of any type. [п English 
it says: Length is a function that takes 
a list as its only argument. If the list 
is empty, the number 0 is returned: 
otherwise (represented by the t), the 
length of the list is one more than the 
length of the list without the first 
element. 


PROLOG 

Prolog stands for “programming in 
logic.” {See the “Origins of Logic Pro- 
gramming” text box at left.) Since 
1972. several implementations (Mar- 
seilles, Edinburgh. Imperial College. 
and Waterloo, among others) have ap- 
peared, each with a different syntax. 
Preprocessors written in Prolog are 
available to make programs more 
readable. In this article, the syntax used 
is Imperial Colleges micro-PROLOG 
with the Simple preprocessor. 

Unlike other languages in which pro- 
grams are formed out of collections 
of functions. a Prolog program con- 
sists of a sequence of relations (asser- 
tions] and rules about a subject. 
These form a database of information 
that can be queried or added to. Ex- 
amples of assertions are 


is-functional( Hope ) 
is-logic( Prolog ) 


An example of a rule is 


х is-declarative if (either x is- 
functional or x is-logic) 


Notice the rule has a variable, x. Pro- 
log variables have scope only in the 
statement where they are defined. 
The left-hand side of a rule is termed 
а goal and the right-hand side the sub- 
goals. To reach a goal, the subgoals 
must be reached. When the subgoals 
cannot be reached, Prolog backtracks 
and searches for another statement 
that matches an earlier subgoal. This 
type of logic is called Horn clause 


logic. 


Listing I: An example of a LISP 
program. 


( defun length (1) 
( cond ( (nul hO) 
( t (а001 ( length ( cdr I) ) )) 


Listing 2: An example of a Prolog 
program. 


()  has-length 0 
(х|Х) has-length z if 
X has-length y and SUM (y 1 z) 


А Prolog query can be used either 
to discover a fact or to check whether 
it is true, a feature called invertibility. 
For example from the relation 
TIMES((x y 2)) 


all (x: TIMES( 4 3 x )) 
can be used for multiplication, while 
all (x: TIMES( 4 x 12 )) 


can be used for division. Note that 
Prolog acts as though arithmetical 
operations were database queries. 

Prolog supports the list structure. 
Finally. to enable programs to be writ- 
ten in small, self-contained. testable 
chunks, Prolog has modules with im- 
port and export lists containing 
names of relations. 

As an example of a Prolog program, 
the relations shown in listing 2 will 
calculate recursively the length of a 
list in which each element can be of 
any type. 

The LISP program uses the condi- 
tional cond to distinguish between 
alternative forms of the list (ie, an 
empty list or a nonempty list). In this 
example. rather than referring to the 
list symbolically by name, the two 
cases are represented explicitly by the 
patterns { ) (the empty list) and (ele- 
ment | sublist). Instead of using a con- 
ditional, the program is expected to 
make the appropriate selection by 
matching the actual list against the 
possible patterns. In general. con- 
structor and selector functions (in this 
case, ( ) and | | are used to form a set 

(continued) 
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| Internal 20 Meg $599 


External 20 Meg 5149 


= Sy, | 
The affordable PC20 hard disk system is one of the most IB 
compatible setups around--you'll be able to boot directly from the 
quiet, 3-1/2 in. drive. This highly reliable and rugged drive uses 
plated media. Our free software lets you get the moat out of your hard 
disk-- ldir organizes directories with a visual shell that speeds 
operation and frees you from the intricacies of DOS commands. And 
| our exclusive 5-1/4 in. controller fits into a short slot--perfect for 
computers like the Tandy 1000, Panasonic Sr. Partner, and IBM 
Portable PC. PC20 comes complete with a low power drive, 
| controller, bezels, cables and illustrated instruction manual. 
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HR31 200 RGB Color 


(.-31mm) Monitor $399 


Assembling your dream machine? Start with a high resolution 

(.31mm dot pitch--28% finer than IBM's) RGB monitor at a price 

hundreds less than Princeton's. А black matrix picture tube (large 14 

in. diagonal) provides for brilliant colors and reduces screen glare. 

НЕЗ] 200 plugs into an IBM color/graphics adapter (640 x 200) 
card. And you'll pay no extra for our tilt and swivel base. 
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(800) 821-4479 | 


OVERVIEW 


FP stands for 


functional programming 


and was designed by 


John Backus of IBM 


and described in his 
Turing Award 
lecture in 1977. 


of patterns that distinguish between 
different cases pertinent to a par- 
ticular problem. In English it says: The 
empty list has a length of zero. and 
the list that starts with the element x 
followed by the list X has the length 
2 if the list X has the length у and 2 
=у+1. 


ЕР 

FP stands for “functional program- 
ming.” The language was designed by 
John Backus of IBM and described in 
his Turing Award lecture in 1977. At 
first glance. FP shows the influence of 
APL in its syntax (APL without апу 
variables}. 

Backus's claim is that programmers 
tend to manipulate data rather than 
functions, starting with input data and 
putting this through a series of func- 
tions until the required output data is 
reached. In the FP style of program- 
ming. primitive functions are com- 
bined in such a way as to produce a 
final function, the program. This is 
then applied to the input data to pro- 
duce the output—hence. no variables 
are required. 

FP programs map single objects 
onto each other: a single object is 
either an atom (integers or finite 
strings of uppercase letters] or a se- 
quence of atoms. FP's atoms and se- 
quences are comparable to LISP's 
atoms and lists. Primitive functions 
provided by FP include arithmetic and 
sequence operations, a set of predi- 
cates, and APLs iota operator for pro- 
ducing the first n integers. 


OVERVIEW 


The following are ways of combin- 
ing functions (the combining forms): 


|. Composition—written as [о g. Given 
two functions called f and 4. f o g is 
the function obtained by first apply- 
ing д to the argument of the function 
and taking the result of this function 
as the argument of f. 

2. Construction—written as [f,, £,,. . ., 
f] Creating a sequence of m 
elements whose ith element is ob- 
tained by applying f, to the input. 
3. Conditional—written as p > fig. If the 
predicate p is true, apply f to the argu- 
ment; if p is false. apply 4. 

4. Apply to all—written as af. Create a 
sequence of the same length as the 
input sequence by applying f to each 
element of the input data. 

5. Insert—written as /f. Apply f to the 
sequence formed by the first element 
of the input data followed by /f 
applied to the rest of the input 
sequence. This function is illustrated 
in the sample program, where f=-+. 
А+ is inserted after the first element 
and between all subsequent entries. 


The FP style of programming is not 
explicitly recursive like the other de- 
clarative languages because recursion 
is implicit within the combining forms. 

As an example of an FP program, 
the following returns the length of a 
list: 


def length = /+ o aT 


This program works on a sequence in 
which each element can be of any 
type. Notice the absence of variables. 
In English it says: Treat each element 
of the sequence as a | and add them 


up. 


HOPE 
Hope (named after Hope Park Square. 
home of the University of Edinburgh's 
Department of Computer Science) 
was designed by Dave MacQueen of 
Bell Labs and Rod Burstall and Don 
Sannella of the University of Edin- 
burgh. It is one of several recursion- 
equation languages. in which each func- 
tion is represented by a set of equa- 
tions that together will provide a 
(continued) 


BT60 Streamer $895 
The Stack $999 


Don't suffer the loss of losing data. BT6O Streamer uses a half-height 
streaming cartridge tape unit that runs on а 5-1/4 in. controller card. 
Menu-driven software makes it easy of use. Copies up to 60 Megs on 
one tape at an amazing 5 Megs per minute! Recommended for 
systems with at least 130 watt power supplies. The Stackincludesour 
PC20 internal hard disk system and the BT/SP10 tape backup 
system. BT/SP10 plugs into the floppy controller card--no extra slot 
needed--and is accessed like a floppy. It uses spools of tape ($12.95 
each or 6 for $59.95) thathold upto 10 Megs each. Software provided 
allows you to back up the РС20. 
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HR 134 (Amber) $149. 
HR 39 (Green) $139 


Looking for an exceptional value on a high resolution monochrome 
TTL monitor? Our models offer super crisp text and graphics 
capabilities (720 x 348 resolution) and plug into an IBM 
monochrome (or compatible graphics) adapter card. Both the HR 
134 and HR 39 have 12 in. diagonal screens, IBM-matched color 
atyling and include a tilt and swivel base. 
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AT Enhancement Kit 
(ATK-1) $1595 


Our AT enhancement kit is the best way to turn your Basic ATinto an 
enhanced version--and then some! By adding the Basic Time 
AT4X4Plus with 512K of memory to your system, you'll have 640K 
of contiquous memory with 128K above 1 Megabyte (double split 
memory addressing) for use with VDISK. AT4X4Plus comes 
standard with a seria) and parallel port. Up to 4 Megabytes of 
memory, three more serial ports and a game port are optional. The 44 
Meg (as opposed to a 20 Meg) hard disk is a high-speed voice-coil- 
driven model with а 30 ms. average access time. 
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BT6Plus 64K $179 
BT6Plus 384K $279 


Simply, the best deal on a PC multifunction board--bar none. Basic 
Тігле в six function board,the BT6Plus, includes memory sockets for 
adding 64K to 384K, parallel printer port, asynchronous (RS-232C) 
serial communications port, battery-powered clock/calendar and 
electronic disk emulation & print spooling software. Optional game 
port. Comes complete with an easy-to-understand installation 
instructions/users manual. 
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OVERVIEW 


result for the whole range of function 
arguments. A program is simply a 
hierarchy of these functions, together 
with a single invocation of the highest- 
level function. 

Hope lets the programmer define 
specific or polymorphic data types that 
are checked by the compiler. Poly- 
morphic types allow for the creation 
of functions that can be applied to 
more than one type of data (for in- 
stance, a routine that can sort 
numbers, characters, strings. or 
records). The data types num 
(positive integer), truval (Boolean). 
char, list, and set are predefined and 
can be used to build up more sophis- 
ticated data structures by means of 
type variables and data statements. 

Constructor functions, defined when 
the data structure is defined. are 
associated with each structure in the 
normal way, but selection is done by 
pattern matching (as in Prolog). In the 
programming example in listing 3, 
items are selected from a list by rep- 
resenting the list as the pattern 
First::RestOfList, where First is an item 
and :: is the constructor that joins the 
item to RestOfList, which is another 
list. 

To solve a problem using Hope. the 
programmer designs data structures 
that match the problem, produces 
higher-order functions (like FP's com- 
bining forms) to traverse these data 
structures, and then invokes the 
higher-order functions with arguments 
that represent instances for which 
specific results are required. 

Finally, Hope has a modular struc- 
ture. Thus, a programmer can imple- 
ment an abstract data type (eg. а 
queue) with a type declaration and a 
collection of functions to operate on 
that type. The implementation of 
these functions and the representa- 
tion of the type itself can be hidden 


Listing 3: An example of a Hope 
program. 


dec length : list( alpha ) num 


--- length( nil ) <= 0 
~— length( First :: RestOfList ) <= 
1 + length( RestOlList y; 


OVERVIEW 


from the user, who relies solely on the 
specified properties of the abstract 
type. 

Listing 3, an example of a Hope pro- 
gram. computes the length of a list. 
This program works on a list whose 
elements are all of the same unspeci- 
fied type. In English it says: Length is 
a function that takes a list of type 
(alpha) and returns a number. If the 
list is empty, the number returned is 
0; otherwise, the length of the list is 
опе more than the length of the list 
without the first element. 


CONCLUSION 

The key to the solution of some of our 
hardware and software problems 
seems to lie in incorporating referen- 
tial transparency of variables into the 
design of declarative programming 
languages. This course of action ap- 
pears to improve the coupling be- 
tween compilable source code and 
the abstractions of a specification lan- 
guage, to make the code amenable to 
direct mathematical verification, to 
open up a way to perform true paral- 
lel processing. to bring code and data 
conceptually closer together, and to 
permit the implementation of poly- 
morphic abstract data types. м 
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Enhanced Keyboard 
15151 $159 


An affordable, productive solution to your non-standard keyboard. 
#8151 uses solid-state capacitive key switches--giving you tactile 
feedback through your fingers. Avoid Num Lock confusion with our 
separate cursor control and numeric keypads and LED indicators on 
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"Symphony 1.1 now makes translating data from and to others, 
push button simple. It is the first program I've seen that is actually 
fun to install.” 


Bob Harris, Deputy Assistant Director For Budget Analysis 
Congressional Budget Office. 


“I'm thoroughly impressed by Symphony 1.1 and glad to have it. 
You re going to have to use dynamite to get it out of my machine. 
It's almost my whole wish list in one.” 


Dwight Muse, Assistant V.P, Internal Reporting 
American Medical ІНГІ, Bevery Lith, CA 


“In our work in financial planning and analysis we have found that 
Symphony 1.1 does two things. First, it allows us to build spreadsheets which 
are a little bit bigger than would otherwise fit in the computer...Second, in 
doing a spreadsheet layout design, we now have greater flexibility because of 


the new memory allocation." 


Row Diderich, Manager, nancial Рите and Analysis Consulting 
Frust & Witanerv, Сегент. ОН 


It was a sneak preview, 

We gave advance copies of Symphony " release 
1.1 — the new version of the popular five-function PC 
software — to some of the most sophisticated software 
experts. The reaction was overwhelmingly enthusiasuc. 
Here's why: 
|. NEW EXPANDED MEMORY. Symphony release 1.1 
works with the new expanded memory boards to pro- 
vide a solution to the "big data" issue, allowing users to 
store formulas, labels, and floating point numbers in up 
to AMB КАМ. 
2. NEW MEMORY ALLOCATION SCHEME, The new 


OTUS PRESENTS SYMPHONY 1. 


sparse matrix scheme provides yreater flexibility and 
eliminates the need to arrange worksheets to conserve 
memory, 

3. MACRO LIBRARY MANAGER. This allows the crea 
tion of libraries of macros that can be stored separately 
from data and can be accessed from any worksheet. 
This also allows the development of muluple worksheet 
applications. 

Л. 8087/80287 SUPPORT. Symphony release 1.1 can 
take advantage of 8087/80287 math co-processor 
chips. increasing calaculation speed by up to 60 times. 
5. 1-2-3 COMPATABILITY. New Symphony can create 


- With Symphony 1.1, Lotus has again set the industry standards so high 
that they'll force the rest of the industry to shoot for the same.” 


КІ Martin, Manager Decision Support Systems 
Fastan Corporation, Clevelund, ОН 


"I am very excited about the memory 
feature. It's a breakthrough for Symphony in that 
it significantly broadens the universe of 
Symphony users." 


Robert Schiitzei, V P. Computer Systems (Corporate Finance] 
Bankers Trust Co., New York, NY 


p 
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Те Macro Library function is great. 
Svnphony's strength lies in its command 
language." 

Sath Nagy, Seann Ітоөптітт Syston Ануй ч 
Деп PectraXy tenis Go, Аснма. СА 


THE TOUGHEST CRITICS RAVE. 
translated tiles readable by 1-2 39 release ГА, and can also of which makes Symphony one of the most powerful PC 
transkiuc Jazz worksheet files. Vhis fall, Svimphony and a application development tools around. 
new version of 1 2 3 will have compatible And now Symphony is casicr to learn, 
spreadsheets, allowing the sharing of data tiles with а new install program and new docu 
with no need for translation, | mentition. 

The centies have already acckumed the For your own private pertormance, visit 
programming potential found im Svmphony's vour authorized Lotus dealer today. 
Command Language -with its conditional | 
statements, branching and parameter pass 
ing — the Lotus File Format and Add In 

‘Tools. And they've praised Symphony 
Link ^ the micro to mainframe Add In. All 


ej RP EAA LTH Aley al АТ, AA Чан ІА CT P VU н xao ANC Пн Mi да ee аыл, Ponte oP ree Cee Pe ГЕЛ МЧ el UE eg He p КЕФИРА 


Introducing the first IBM" AT Compatible Kit! E 
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is as easy as it look 


Now, it's easy to have the IBM AT that you want by 

i | building your own from ADTEK's SERIES 286АТ con 

ш , patible, board-level kit. Choose from a complete МГ 
(chassis, motherboard, cables, disk contróller, keyboard 
and enhancement boards) and add your own топ! 
tor and disk drives. Or buy just the parts you need for 
your project. Either way, all series 286AT products are 
hardware and software AT compatible. 


But you won't be on your own. The ADTEK SERIES 
286AT comes with illustrated, step by step instructions 
that even a beginner can follow. (Some basic knowl 
edge of electronics will be helpful.) With just a few 
simple household tools you can put your new compu: 
иең | ter together in a Saturday aftemoon. And you'll feel 
= || confident about your SERIES 286AT' because every 


ee "mL Бет” АРТЕК product is protected by a full, one year factory 
uus Е warranty. 
= AN 


And amazingly frugal. 


If you're ready for AT power and speed, 
but don't want to pay IBM's premium 
| price, rest easy. A complete АРТЕК 
| SERIES 286АТ kit is priced significantly 
less than a comparably assembled IBM 
AT. That’s engineering excellence at a 
"m 4 й real bargain! Call or write today fori 
a © | detailed brochure and price Им 
Ya ge on the SERIES 286АТ and othe 
ADTEK products. 


Fixed disk and fioppy disk AT compatible, switchable power 
controller. supply. | 
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AT compatible keyboard. LED on 80286 motherboard, 256K stan- Fully AT compalible chassis, 


cap, num and scroll lock keys. dard memory, upgradable to 1M. optional lock. Mounts standard 
Clock upgradable to BMHz. floppy and fixed disk drives. 
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User supplied disk drives. Kit VO expansion and user User supplied monitor. Ки Video display and printer ada 
Supplied with list of compatible expandable memory cards. supplied with list of recom- boards are fully interfaced wi 
drive suppliers. mended CRTs. SERIES 286AT system. 
Manutasduress of Батан Cites Pergiingéi Агер дй 5 
3001 LBJ Freeway Suite 213 Dallas; Texas 75234 (214) 386-6554 пашгу 9 АПТЕ К 
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DECLARATIVE LANGUAGES 


PROGRAM 
TRANSFORMATIO 


BY JOHN DARLINGTON 


А program-development methodology explained 


IS PROGRAMMING a craft 
or a science? Most profes- 
sional (and amateur) pro- 
grammers would like to 
claim that what they do is 
scientific. but compared 
with the standards attained 
in other, more mature engi- 
neering disciplines such as 
aeronautical or civil engi- 
neering. programming has 
a long way to go. If one 
were asked to build a 
bridge. | doubt that it would 
be acceptable to con- 
struct an initial version, 

try it out, and, when it 

fell down, correct the 
mistakes made in the 
design, and then re- 
peat the process until 
the bridge stayed up. This 
is, however, the paradigm 
that most practicing pro- 
grammers follow as they 
debug their programs 
toward a working state. At 
present, programming suf- 
fers from a lack of notations 
for building models or ini- 


ILLUSTRATED BY MACIEK ALBRECHT 
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tial specifications of sys- 
tems and of any criteria for 
judging the correctness of 
solutions to such specifica- 
tions. 

As the cost of hardware 
decreases, the proportion 
of the cost of any total sys- 
tem that is attributable to 
software becomes larger. If 
it is difficult enough to 
develop complex software 
in the first place, the prob- 
lems get even worse if one 
wishes to maintain or en- 
hance an existing complex 
software system. 

Advances have been 

(continued) 
John Darlington is a professor of 
programming methodology at the 
Department of Computing. Im- 
perial College (180 Queen's 
Gate. London SW? 282. 
England). Dr. Darlington is the 
head of a research group at Im- 
perial College that concentrates 
on program transformation, func- 
tional languages. and parallel 
architectures. 
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TRANSFORMATION 


made toward solving this 
problem. The invention of 
the first high-level lan- 
guages, such as FORTRAN, 
represented а significant 
advance over the use of 
machine code and im- 
proved programmer pro- 
ductivity tenfold. It is a pity 
that not many other quan- 
tum leaps have been made 
on the software side. 
Modern high-level 1ап- 
guages do not differ radi- 
cally from FORTRAN. Struc- 
tured programming. the 
white hope of the sixties 
and seventies, has demon- 
strably failed to provide the 
final solution. 

All these developments. 
from new languages to 
fancy editors and other util- 
ities. seem to be of a kind 
that. although they will un- 
doubtedly increase pro- 
grammers output (often 
not always of correct code), 
are incapable of enabling 
programming to make the 
transition from an inexact 
to an exact science. Our 
goal should be the preci- 
sion of mathematics. No 
one feels the need to 
debug a mathematical 
theorem or relies on laws 
that are probably correct 
apart from a few residual bugs. Programs are superficial- 
ly similar to mathematical notations, so why can't we share 
their degree of certainty? 

The proponents of declarative languages claim that it 
is possible to make programming an exact mathematical 
science with all the accompanying economic benefits but 
that a necessary condition for this to happen is abandon- 
ment of the conventional languages and the adoption of 
declarative ones. 

There is a fundamental distinction between the declara- 
tive languages and conventional (or even unconventional) 
procedural ones such as Pascal or LISP. Declarative lan- 
guages are referentially transparent, while procedural ones 
are not. Referential transparency is a property of language 
systems. A system is referentially transparent if the mean- 
ing of a whole can be derived solely from the meaning 
of its parts. All mathematical notions are referentially trans- 
parent. Thus the meaning (value) of a mathematical ex- 
pression such as (3 + 2) * (2 + 1) can be derived from the 


sensitive. 


var Switch:boolean; 
begin 
switch: = false: 


begin 

switch: = true: 
Каап 

end; 


begin 


end: 


end: 


notion of the same name.| 
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A REFERENTIALLY 
OPAQUE PASCAL 
PROGRAM 


he following program fragment illustrates how the 
behavior of a Pascal program can be history- 


function f(n:integer) : integer: 


function g(n:intéger):integer: 


if switch then 9: 2 3*n else g: z 4*n 


writeln(g(2) + Қ1)); 
writeln(f(1) + g(2)); 


The presence of the global variable switch makes the 
meaning of g dependent on the history of the computa- 
tion performed prior to its evaluation. Therefore, g(2) + 
f(t) evaluates to 10, but f(1) + 9(2) evaluates to 8. Thus. 
commutativity one of the simplest manipulation laws 
(namely. X- Y = Y -- X) does not apply to Pascal programs. 
|Editors note: This is a standard computer science usage of the term 
referential opacity. It should not be confused with the mathematical 


meaning of its components. 
Thus 3 + 2 has value 5 and 
2 + | has value 3, Knowing 
these. we can derive the 
meaning of the whole ex- 
pression, 15. 

A consequence of this 
property is that there is a 
simple substitutive equality 
relation between expres- 
sions in any referentially 
transparent system. Expres- 
sions that have the same 
meaning can be freely sub- 
stituted for one another in 
any context without chang- 
ing the meaning of the 
whole Thus. since 3 + 2 
and 4 + | have the same 
meaning (5). 4 + 1 can be 
substituted for 3+2 in 
3+2} * (2+1). giving 
4+1) » (2+1. It is the 
possession of this property 
that makes mathematics an 
exact deductive science. 

Laws can be developed 
that allow the formal (syn- 
tactic) manipulation of ex- 
pressions and are guaran- 
teed to preserve the mean- 
ing of the expressions be- 
ing manipulated. The dis- 
tributive law of arithmetic. 
Х+У * Zz = (X*z) + 
(у * 2), is an example of 
such a law. Using this. we 
can convert (4 + 1) * (2 + 1) 
to4 * (2+ 1) + 1 * (2 + 1) and khow that the meaning 
is not changed. Referential opacity means that a system's 
behavior may be time-dependent: ie. the meaning of a 
fragment may depend on the history of what happened 
prior to the evaluation of that fragment. No simple. 
meaning-preserving, deductive rules can be developed for 
that system. 

Conventional programming languages are not referen- 
tially transparent. The presence of assignment statements 
and variables that are shared between procedures means 
that the meaning of any conventional program is poten- 
tially time-dependent and there is no simple substitution 
property. See the text box titled “A Referentially Opaque 
Pascal Program" above. 

Declarative languages are, by definition. referentially 
transparent. The meaning of any fragment of a declarative 
language program depends only on the meaning of its 
components and not at all on the history of any computa- 
(continued) 
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боп performed prior to the 
evaluation of that fragment. 
From this simple distinction 
many benefits flow. 

The absence of any time- 
dependent behavior im- 
plies that declarative pro- 
grams are easier to write 
and understand. Many 
burdens concerned with 
organizing or comprehend- 
ing the sequencing of 
events are removed from the programmer. Declarative 
languages are therefore intrinsically more powerful 
descriptive notations. 

The absence of time-dependent behavior also means 
that subexpressions can be evaluated in any order and 
therefore in parallel, leading to a whole range of new. 
highly parallel machines designed specifically for 
declarative languages. 

From the software-development viewpoint, the critical 
advantage referential transparency brings to the declara- 
tive languages is the ease with which formal manipula- 
tion systems can be developed for declarative programs. 

The existence of such manipulation systems makes the 
process of program development by program transforma- 
tion feasible in the declarative languages. The ideas behind 
program transformation stem from a diagnosis that many 
of the difficulties met in developing programs arise from 
trying to satisfy two often conflicting goals simultaneously. 
А program must be correct; that is, it must meet its speci- 
fication and be free of bugs. A program must also be effi- 
cient: It must compute the required results in a reason- 
able time and make minimal use of resources. The first 
goal is best met by making a program as clear and ob- 
vious as possible. Meeting the second often involves 
sacrificing clarity for the sake of an intricate, but efficient. 
evaluation strategy. Given this diagnosis of the disease, 
the cure prescribed by transformation is fairly obvious. 
It is to develop your program in two separate stages, con- 
centrating on satisfying one goal at each stage. Thus, you 
first write an initial version or specification of your pro- 
gram, concentrating on making it as clear and obviously 
correct as possible. Only when you are satisfied that you 
have a correct and complete initial version do you turn 
your attention to satisfying the requirement of efficient 
execution. This is achieved by successively manipulating 
or transforming the program into more and more efficient 
versions. It is crucial that the manipulations performed 
do not change the meaning of the program. Thus, to be 
successful, transformation depends on the existence of 
а set of manipulation rules capable of improving perfor- 
mance but guaranteed to preserve the meaning of a pro- 
gram. It is the availability of such manipulation rules that 
makes transformation feasible in declarative languages 
and very difficult in procedural ones. 

Note that the initial specification is itself a program. As 


--- sum(nil) <= 0; 
--- sum(n:l) <= n+ sumi}: 
--- countinil) <= 0; 
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Listing 1: An inefficient Hope program for calculating 
the average of a list of numbers. 


dec average,sum,count.list(num) -> num; 
--- average() <= зит) div сои; 


--- count(n::) <= 1 + counfi; 


we will see later. if one 
really puts one's mind to it, 
one can write such wonder- 
fully inefficient programs 
that it is straining the mean- 
ing somewhat to call them 
executable! But that is the 
whole point. By maximizing 
the clarity and obviousness 
of the initial version, one is 
making it much more likely 
to be correct. It does, how- 
ever, mean that the transformations have to be pretty 
powerful and capable of achieving improvements in per- 
formance way beyond that achievable by conventional op- 
timizing compilers. Characteristically, one is looking for 
improvements in the order of the program's efficiency. For 
example. we want to transform algorithms that compute 
in exponential time to linear or logarithmic ones. As we 
will see below, such improvements are possible. 

The design of optimizing compilers for conventional lan- 
guages, such as FORTRAN or Pascal, has developed to 
a fine art. Some of the optimizations these compilers per- 
form, such as strength reduction or code lifting, can be 
expressed as source-to-source manipulations and are 
therefore strictly program transformations. However, the 
sort of transformations we are seeking can be charac- 
terized as ones that can cause changes of nature, not just 
changes of degree. Only in rare, pathological cases are 
optimizing compilers capable of producing as output a 
program recognizably different from their input. We need 
to be able to do this routinely. | 

The second consequence of having specifications that 
are executable as programs is that they can be exercised 
and tested against the informal requirements or modified 
to meet changing requirements. Thus. a process of rapid 
prototyping is possible. 


А SIMPLE TRANSFORMATION 

Let us now look at a transformation. The example | have 
chosen to start with is fairly trivial and will not require large 
improvements in efficiency. Nevertheless, it will serve to 
introduce the transformations used and illustrate that sim- 
ple manipulations can produce significantly altered 
programs. 

Say we have been asked to find the average of a list of 
numbers. The textbook definition of average is the sum 
of all the numbers divided by how many of them there 
are. If we take this as the basis for our obviously correct 
initial program. in Hope we get something of the form 
shown in listing 1. 

This program is clearly correct. but on a sequential 
machine involves the slight inefficiency that the list is 
traversed twice. Any self-respecting Pascal programmer 
would collect both the sum and the count on one pass 
over the list. 

(continued) 
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Let us derive such a program in Hope by systematic ma- 
nipulation of the original one. We will present the transfor- 
mations in an informal manner. Each step will take a set 
of equations, i.e.. a program. and produce new equations. 
Informally, we hope that it will be obvious that all the new 
equations are consequences of the existing equations and 
thus cannot change the meaning of the program as a 
whole. Formally. all our transformations will use rules from 
the unfold/fold transformation system (see the text box 
below). 

The first step in our transformation is to introduce a 
definition for a new function. av. 


dec av:list(num) -> num x num; 
--- ам) <= (sum(l), count(l)); (1) 


For correctness, the only thing we have to concern our- 
selves with is that introducing this new definition cannot 
change the meaning of our program. As av is not men- 
tioned at all in the previous equations, this is clearly true. 
Why we introduced this particular definition is another 


THE UNFOLD/FOLD 
TRANSFORMATION 
SYSTEM 


he unfold/fold system consists of six rules that allow 
new equations to be introduced that are conse- 
quences of existing equations. 


|. Definition. Introduce a new recursion equation whose 
left-hand expression is not an instance of the left-hand ex- 
pression of any previous equation. 

2. instantiation. Introduce a substitution instance of an 
existing equation. 

3. Unfolding. If Е<= Е’ and F<=F’ are equations and 
there is some occurrence іп F' of an instance of E. replace 
it by the corresponding instance of E' obtaining F", then 
add the equation Е<= Е". 

4. Folding. If E <= E' and F<=F' are equations and there 
is some occurrence in F' of an instance of E', replace it 
by the corresponding instance of E obtaining Е”, then add 
the equation Е<= Е". 

5. Abstraction. We may introduce a where clause by deriv- 
ing from a previous equation Е<-Е” a new equation: 


Е <= Е’ [utF1,. . .,un/Fn] 
where (ut,....un) == (F1,.. .,Fn) 


(Е(Е1/Е2] means E with all occurrences of subexpressions 
E2 replaced by Е1.) 

6. Laws. We may transform an equation by using on its 
right-hand expression any laws we have about the 
Primitives (associativity, commutativity, etc.) obtaining a 
new equation. 
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question. The situation is analogous to the use of con- 
structions in geometry. Introducing the right construction 
assists proofs to be carried out and can never enable any- 
thing false to be proved. Where the idea for the right con- 
struction comes from in the first place is more mysterious. 

The formal reading of an equation such as --- aw) <= 
(sum(l), count(l)); is that the expression on the left-hand 
side, av(l), is equal to the expression on the right-hand 
side, (вит), count(l)), for all values of |. If the equation 
is true for all | it is true for some particular instance of 
|. Thus we can instantiate this equation by setting | to nil, 
getting the equation 


--- av(nil) <= (sum(nil), count(nil)); (2) 


Statement (2) is obviously a consequence of statement 
(1) and so cannot alter meaning. But statements (В) and 
(Dj in listing | give values for sum(nil) and count(nil), allow- 
ing us to deduce 


--- av(nil) <= (0, 0); (3) 


which, as well as being true about av, begins to look like 
part of a program for av. 

Returning to statement (1) and this time instantiating | 
to x: we get 


--- av(x:l) <= (sum(x::l), count(x::I)); (4) 
Statements (С) and (E) allow us to deduce 
--- av(x:l) <= (х+5ит(), 1 + count(l)); (5) 


But we can rearrange this using the Hope where construct 
to 


--- ақх:1) <= (x4u, 1 ғу) 
where (им) == (sum(l), count()); (61 


Now we see that (sum(l), count(!}) appears as the right- 
hand side. But this is the right-hand side of (A). What's 
more, it is equal to the left-hand side of (A). ам). Because 
of referential transparency. the <= can be read as =. 
Thus, we can replace (sum(l), count(I)) by av(l). getting 


--- av(x:l) <= (xu, 14v) 
where (0, v) == ам); (7) 
Statements (3) and (7) now constitute an efficient program 


for av but do not at the moment help us with average. 
Returning to (A), we get 


--- ауегаде() <= и div v 


where(u,v) == (sum(l), count(l)); 
and thus 
--- average(l) <= и div v 

where (и, v) == амі); 


Collecting the useful equations together, we get a new pro- 
gram for average (see listing 2). 

This final program, we would claim. is not so obviously 
correct as our initial version but is more efficient in that 
only one pass is performed over the list. The crucial point 


TRANSFORMATION 


Е 


is that there is no need to conduct a separate proof to 
show that the final program is equivalent to the initial one. 
It is correct by construction. Neither do we have to con- 
duct proofs to show the intermediate steps are legitimate. 
The correct application of the rules can be checked syn- 
tactically (and therefore mechanically). 

The above example illustrated the transformation tech- 
niques but only achieved a moderate increase in perfor- 
mance. To give credence to our claim that transformation 
can achieve substantial performance increases, let us 
quickly lock at a classic transformation, the conversion 
of the exponential definition of the Fibonacci function to 
a linear version. іе. converting a definition that takes 2" 
steps to compute fib(n) to one that takes n steps (see listing 
3). Here the improvement in performance is much greater. 
but the similarity between this and the previous transfor- 
mation is appealing. Our pulling the correct definitions 
out of a hat may be slightly off-putting, but their origin 
is not quite as mysterious as it seems. They can be sys- 
tematically derived by investigating the pattern of com- 
putation of the specification program and identifying 
repeated, and therefore unnecessary. computations. 


PRACTICALITY AND USEFULNESS 

OF TRANSFORMATION 

If we are proposing. as we are. that transformation can 
place software development and programming onto a new 
plateau of scientific rigor, we must evaluate its potential 
very severely. To be ultimately useful, any transformation 
methodology must satisfy three criteria. First, it must be 
correct, that 15, meaning-preserving. Second, it must be 
adequate or complete. so that all desired program devel- 
opments can be achieved using the methodology. Finally. 
it must be expressive enough that, not only can all devel- 
opments be expressed, but they can be expressed in an 
intelligiole and communicable manner. Let us see how 
functional languages and the unfold/fold methodology be- 
ing proposed here meet these criteria. 


CORRECTNESS 

It is, of course. crucial that any system used for transfor- 
mation preserve meaning. This property has been shown 
to hold for the unfold/fold system. There is one thing to 
watch out for in doing transformations. however. It is pos- 
sible, using the unfold/fold system, to produce a program 
that will fail to terminate, using input values for which the 
original specification program will terminate. Happily. 
there are simple guidelines that ensure that the system 
can be used without fear of introducing nontermination. 
See the text box "Correctness and Completeness of the 
Unfoid/Fold System" on page 210. 


COMPLETENESS 

The other question that needs to be asked of any transfor- 
mation system is: How adequate or complete is it? Can 
any transformation that you would like to achieve be ex- 
pressed using only rules from the system? The answer for 


Listing 2: А more efficient Hope program for calculating 
numerical averages, generated by transformation of listing 1. 


dec average:list(num) -> пит; 
dec av:list(num) —» num x num; 
-—- üverage() <= u div v 
where (и, v) == avi); 
--- МПІ) <= (0, 0); 


--- аміхс) <= (xu, 1+0) 
where (0, v) == амі); 


Listing 3: A transformation of an exponential-time 
Fibonacci function program to a linear-time program. 


Initial Program 
dec fib:num -> num: 


--- 160) <= 1; 
--- fib(f) <= 1; 
--- fib(succ(succ(n)) <= fib(n+1) + libn); 


Transformation 
dec g:inum -> num x num; 


--- gin) <= (Ап + 1), fib(n)y 
--- 9(0) <= (fib(1), fib(0)): instantiation 
«= (1. 1): Untold 
--- g(succ(n)) <= (fib(n- 2), fib(n+ 1); Instantiation 
<= (fib(n+ 1) + fib(n), бп + 1); Untold 
<= (иу, u) 
where (0, v) == (fib(n4 1), пп): 
Abstract 


Definition 


<= (u4 v, М) 
where (у, м} = = gín) 
--- fib(succ(succ(n))) 
<= и+у 
where (и, v) == (fib(n+1), fib(n)y 
Abstract 


Fold 


<= U+¥ 


where (им) == gin): Fold 


Final Program 


dec fib:num -> num; 
dec g:num => num x num 
--- НО) <= 1; 
--- №) <= 1: 
--- fib(succ(succ(n)) <= u + v 
where (им) == gin): 

--- gio) <= (1, 1); 
--- g(succ(n)) <= (u+v, u) 

where (и, v) == Фп); 


the unfold/fold system is theoretically no but practically 
yes. There are some pathological examples of pairs of 
(functional) programs that are demonstrably equivalent 

(continued) 
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but which cannot be trans- 
formed one to the other 
without stepping outside 
the strict confines of the 
system. A simple example 
of this is contained in the 
“Correctness and Com- 
pleteness" text box. How- 
ever, much work based on 
the unfold/fold system has 
demonstrated its practicali- 
ty and wide range of appli- 
cability. 

The repertoire of the 
types of transformational 
operations that can be ex- 
pressed by utilizing the 
unfold/fold system is quite 
impressive. It includes the following: 


dec fact:num -> num; 
--- fact(Q) <= 1; 


dec fact:num -> num; 


--- faci(n) <= factit(n, 1); 
ТТІ facti(o, асс) <= асс 
--- facti(succ(n), асс) <= factii(n, (n+ 1) * асо); 


LooP COMBINATIONS: The essence of the average exam- 
ple is that there are two computationally independent 
loops that needed to be combined for efficiency. Many 
transformations are instances of this type of transforma- 
tion. 

RECURSION REMOVAL: Using transformation it is possible 
to convert fully recursive definitions such as listing 4a to 
linear forms such as listing 4b. The important point about 
the latter definition is that it can be executed without using 
a run-time stack and can be simply converted to a pro- 
gram using only a while loop in a language such as Pascal. 
The early work on transformation viewed the functional 
program as an initial specification and aimed at a program 
in an imperative language as the final output. With the 
development of efficient implementations for functional 
languages and the imminent arrival of specially designed 
parallel machines, this aspect of the transformation work 
has tended to become less important. 

ABSTRACT DATA TYPES: One of the more impressive appli- 
cations of the basic transformation methodology has been 
the work on the systematic derivation of implementations 
for abstract data types. In order to support abstract data 
types such as trees or priority queues in an imperative 
language such as Pascal, one has to write a lot of code 
providing implementations for the access functions of the 
abstract type in terms of the primitives of the concrete 
types provided in the language. This often results in an 
inefficient final program that is cumbersome and difficult 
to maintain or move to other implementation bases. Work 
based on functional languages and transformation has 
shown how efficient implementations can be automatically 
synthesized from a specification of the abstract and con- 
crete types and a single mapping function formalizing how 
the concrete type is to be used to represent the abstract 
one. 

PROGRAM SYNTHESIS: As we shall see below, in a functional 
language we are able to write specifications that define 
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Listing 4a: A recursive definition of factorial in Hope. 


--- fact{succ{n)) <= (n+ 1) › аси); 


Listing 4b: A linear definition of factorial in Hope. 


dec factitnum x num => пит; 


a program more by proper- 
ties it must satisfy rather 
than by a computational 
recipe, however inefficient. 
for its evaluation. Such 
specifications can also be 
converted to efficient pro- 
grams, but we should per- 
haps talk more of program 
synthesis rather than pro- 
gram transformation. The 
crucial point is that both 
specification and program 
are still expressed using the 
same notation. There is no 
discontinuity between 
forms of expression that 
are specifications and 
forms of expression that are programs. 


TRANSFORMATION FOR PARALLEL EvALUATION: Early work 
on transformation concentrated on producing programs 
that would run efficiently on conventional sequential 
machines. For a parallel machine, different program forms 
are needed for efficient execution. Happily. exactly the 
same transformation methodology enables us to produce 
these forms as enables us to produce efficient sequen- 
tial ones. 


Among the significant transformational developments 
studied by transformation workers are sorting algorithms, 
compilers, parsing algorithms, text formatters. editors. 
operating systems, and numerica! algorithm libraries. Par- 
ticular academic interest has been shown in analyzing the 
relationships between different algorithms for a particular 
task, such as sorting, by systematically synthesizing all the 
algorithms in the class from a common very high level 
specification. Studies of algorithms for sorting. parsing, 
and searching have exposed pleasing symmetries and rela- 
tionships between aigorithms previously considered un- 
related. 

It would be misleading to give the impression that work 
has reached the stage whereby any program development, 
however large or complex, can be easily expressed using 
transformation, and even more misleading to imply that 
the whole process is about to be mechanized and pro- 
grammers are about to become redundant. What we 
would claim is that transformation offers the possibility 
that programming can progress from an art to a science 
and that even this possibility is precluded if one continues 
with the conventional languages. Furthermore, sufficient 
progress is being made on extending the practicality of 
transformation techniques, particularly in the area of par- 
tial mechanization, that we can feel optimistic about the 
prospects of achieving a mechanical realization of pro- 
gram optimization and proof in the future. 

(continued) 
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level to level through secret compartments. 


MICROMANAGER 


Holmes, you've solved the Case of the 
Disappearing Cables! 


Elementary, my dear Watson. But the 
MicroManager has solved aneven deeper 
mystery—where to put tbe printer! See how this Basic Floor 
Unit is actually composed of individual sections—'modules;' 
Americans call them. Consider the possibilities, Watson—single 
modules used as desktop printer or monitor stands, for keyboard 
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mobility. There's even an optional paper refolding attachment! 
Cunning, isn't it? 


By Jove, Holmes, this new MicroManager is the most diabolically 
clever device we've ever encountered! 


Indeed, Watson. Thank MicroComputer 
Heaven its creators are Accessories. Inc. Чі 


on our side! 
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EXPRESSIBILITY 

The final parameter govern- 
ing transformation's ulti- 
mate usefulness is: How ex- 
pressive can we be using 
transformation? There is no 
point having a wonderfully 
formal system if any signifi- 
cant transformational de- 
velopment needs pages 
and pages of intricate 
mathematics to express. 
This is not the level at which 
any programmer, even of 
the next generation, would 
feel happy. Furthermore, it 
is not the level at which pro- 
fessional mathematicians 
work. The success of math- 
ematics lies in the fact that 
it is able to combine a 
rigorous formal base with 
the development of power- 
ful high-level concepts and 
methods of discovering and 
communicating mathemat- 
ical proofs. We must do the 
same for transformational 
programming. 

The concept of ex- 
pressibility and intelligibili- 
ty is intimately tied up with 
the prospects for mechani- 
zation, which we see as the 
ultimate payoff for program 
transformation. Do not be 
alarmed. We are not pre- 
dicting the demise of the 
programmer or promising 
fully automatic program- 
ming systems. Rather, we 
are intimating that some 
time in the not-too-distant 
future the power and ac- 


TRANSFORMATION 


CORRECTNESS 
AND COMPLETENESS 
OF THE 


UNFOLD/FOLD SYSTEM 


N ontermination can be introduced. Consider the very 
simple Hope program 


dec tinum -> num; 
--- (п) <= 3; 


If we fold this with itself we get 
--- f(n) <= пу; 


which is undoubtedly true about f but not a very useful 
method of computing values for f! 

Generally, there is a danger of producing a nonterminat- 
ing program from one that terminates if the transforma- 
tion used contains more fold steps than unfold steps. Thus. 
to be safe we need to keep a count of the different steps 
used during a transformation. Alternatively. we can check 
that the final program still terminates. This is not possible 
to do for the general case, but practically it is often very 
simple. 

Some transformations are not possible. Consider the 
functions f1 and f2: 


dec fi:num -> num’ 
--- (0) <= 0; 
--- fi(succ(n) <= 1 -fl(ny 


dec f2; num -> num; 
--- f2(n) <= n; 


Н and f2 are obviously equivalent and f2 can be trans- 
formed to f1. but fi cannot be transformed to 12, which 
is the direction we would like to go. The problem is that 
f2 has no recursion at all on the right-hand side and so 
cannot be produced using a fold step. To derive 12, we 
would have to guess its definition and then prove 
equivalence. Happily, realistically sized programs never 
have this problem. 


lem as a problem in arti- 
ficial intelligence and at- 
tempting to construct a 
fully automatic system that 
accepts a high-level specifi- 
cation as input and, without 
further user intervention. 
produces an efficient pro- 
gram. Many people, myself 
included, have had much 
fun constructing such sys- 
tems. Much has been 
learned about the prob- 
lems of search and the 
power of heuristics, but 
such systems will only 
become remotely prac- 
ticable when solutions are 
found to many fundamental 
problems in artificial 
intelligence. 

At the other end of the 
scale, it is relatively simple 
to construct transformation 
checkers. Such systems rely 
totally on the user to select 
what transformation to 
apply next. but they do 
relieve users of many 
clerical burdens and ensure 
that the transformations are 
correctly applied. The prob- 
[ет is that. for any 
moderate-size transforma- 
tional development. the 
number of steps needed, if 
all the steps are at the level 
of the fundamental rules of 
the system, becomes inor- 
dinate and difficult to 
comprehend. 

The most promising 
medium-term prospect lies 
in the development of so- 


curacy that computers have brought to bear on produc- 
tivity in other disciplines may be applied to programming 
itself. We exaggerate slightly; Computers, through the 
medium of. for example, compilers. editors, debuggers. 
and program-analysis routines, materially assist the pro- 
gramming process at the present. However, the core in- 
tellectual activity of programming, the design of the pro- 
gram or algorithm, is not mechanically assisted at all. 
Transformation attacks exactly this central activity and, be- 
ing formal and syntactically expressed, is suitable for 
mechanization. 

Several different approaches to mechanization are be- 
ing explored. The high road consists of viewing the prob- 
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called metalanguage systems. These represent the mid- 
dle way. The intelligence to guide transformational 
developments is still expected to come from users. but 
they are given structured high-level ways of conveying their 
intentions to a system that is responsible for seeing that 
these are correctly carried out. The basic idea of such 
systems is that a separate language. the metalanguage. 
is used to describe transformations that are to be per- 
formed on programs written in the object language. Thus, 
if the metalanguage is a full language possessing function- 
definition capability, transformations can be expressed in 
a structured way with the lowest-level operators of the 

(continued) 
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metalanguage corresponding to the guaranteed meaning- 
preserving operations and the higher-level, more mean- 
ingful operations being constructed out of these. 

In our work at Imperial College. we have developed a 
system for transforming Hope programs that also uses 
Hope as the metalanguage. Thus, the six rules of the 
unfoldffold system become Hope (metalanguage) func- 
tions that operate on Hope {object} programs represented 
as Hope data structures. Out of these primitive operations. 
more powerful transformation operators can be built using 
the normal function-definition capability. The trick is to 
ensure that these defined operators inherit the correct- 
ness-preserving nature of the basic operations. In Hope, 
this is achieved using the module and typing mechanisms. 
The Hope data type used to represent Hope object pro- 
grams, together with the basic operators, are formed into 
a module from which only the correctness-preserving 
operators are exported. These operators are the only way 
programs can be altered. Thus, the system designer or 
user is free to define any new operation in terms of the 
ones provided, secure in the knowledge that there is no 
way he or she can conspire to produce an incorrect 
program. 

A range of meaningful second-level operations can be 


MTT s Special Edition 
of the AT&T PC Model 6300. 


Buy, lease or rent at low prices. 


identified, corresponding to transformation operations 
such as combine loops, remove recursion, and implement 
one data type in another. Each tactic involves a limited 
search to try to express the requested transformation in 
terms of the lower-level primitives. Each tactic either suc- 
ceeds, returning the altered program. or fails, indicating 
either that the requested transformation is impossible or 
that the tactic failed to find it. There is no way an incor- 
rect program can be produced. 

Thus, a transformation plan emerges as a structured 
Hope metalanguage program that is understandable. com- 
municable, and machine-checkable. The Hope metalan- 
guage program in a real sense provides a formal and 
precise notation in which to express the design of a pro- 
gram. This, we feel, has important consequences not only 
for initial program development, but also for program 
modification and maintenance. 

If, after a program has been successfully developed, the 
specification from which it was derived is retained along 
with the metalanguage program, then any subsequent 
modifications or enhancements can be performed on the 
specification. Because of the nature of specifications, this 
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should result in fewer errors being introduced than is nor- 
mally the case when complex executable code is modified. 
The old metalanguage program can then be applied to 
the new specification. It is to be hoped that, as the meta- 
language program encapsulates the higher-level ideas 
behind the design of the program. it will still be applicable 
to the modified specification. If it is, then no further work 
has to be done. If not, the worst that can happen is that 
the system fails to produce an acceptably efficient pro- 
gram from the specification. This is an indication that the 
modifications made are substantial enough to require a 
rethink on our design ideas. and these can be expressed 
as modifications to the metalanguage program necessary 
to achieve a successful transformation. 


SPECIFICATION TECHNIQUES 

The essence of a specification is to say what is to be com- 
puted, not how it is to be computed. The area of specifica- 
tion techniques deserves an article to itself. Here, | will 
confine myself to giving a few simple examples to illustrate 
the directions in which the work is leading. 

In a functional language. the forms that one can write 
are restricted to facilitate the construction of efficient in- 
terpreters. One route to languages of greater expressive 
power for use in specification is to remove some of these 
restrictions. For example, what we can write on the left- 
hand sides of equations in Hope is severely limited. If we 
remove some of these restrictions, we can write equations 
that define functions implicitly rather than explicitly. 

For example, given that integer multiplication is defined 
as the Hope function mult, one could simply define the 
division function, div, thus: 


mult(div(n, m), m) = 


Such a specification can be transformed to a directly ex- 
ecutable version using the standard manipulation rules. 
It is interesting to note that such specifications can also 
be executed but require more sophisticated, and less ef- 
ficient, interpretation regimes than are currently used for 
functional languages. 

Another line of development for specification is spe- 
cialized, often tabular, specification languages for specific 
domains. One route to such languages is to regard them 
as syntactic extensions to an underlying functional lan- 
guage and use transformation techniques to convert them 
to efficiently executable programs. 


OTHER LANGUAGES, OTHER TOOLS 
Transformation is a general technique and has been ap- 
plied to many styles of language other than the functional 
ones. Transformation techniques and systems based on 
conventional procedural languages have been extensive- 
ly studied. It will come as no surprise to the reader to learn 
that we have doubts about the ultimate success of these 
enterprises. 
In contrast, transformation techniques have been very 
icontinwed) 
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successfully applied to the other main class of declarative 
languages, the logic programming ones. The unfold/fold 
methodology can be directly translated into logic pro- 
gramming terms and all the same derivations performed 
on logic programs as can be performed on functional 
ones. Furthermore. one can use the full descriptive capa- 
bility of unrestricted first-order predicate calculus for a 
specification language and transform these specifications 
into efficient Horn clause logic programs. 

The mathematical well-foundedness of the declarative 
languages allows the construction of other useful tools 
besides transformation systems. For example, one can 
analyze functional and logic programs to assess their ef- 
ficiency, check their consistency, and also derive conse- 
quences from programs. For example, we may be able to 
infer that the result of a computation can never be greater 
than some bound. 

Our vision for a programming environment of the future 
is one founded on machine-assisted transformation as the 
main program-development activity, but supported by a 
collection of intelligent programming tools that offer 
material assistance to the programmer because they 
understand the developing program at a level much 
deeper than the textual level at which most present-day 
program-support tools operate. 


FUTURE PROSPECTS 

Transformation is a promise for the future, not a present- 
day practical reality. However. the current problems and 
costs associated with the development and maintenance 
of large-scale, complex software systems seems to point 
to a need for some radical solution that is not accessible 
via present-day languages and methodologies. 

The next few years promise to be fascinating ones for 
workers in declarative languages. The coming together of 
parallel machines, mature declarative languages. and 
transformation-based programming environments means 
that all the mutually supporting components are in place 
for a searching appraisal of the ultimate practicality of this 
approach. Much needs to be done to deliver on all the 
promises, but we are confident that the well-foundedness 
of the approach will ultimately prevail. a 
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basic mathematics operators, descriptive 


statistics, array manipulation and control, 


automatic plotting and color graphics 
support (including IBM standard/ 
enhanced and Hercules boards), a text 
editor, file I/O, and a built-in program- 
ming language. 

Module 2: Analysis reduces and 
analyzes data. Includes eigenvalues, 
eigenvectors, polynomials, ANOVA, 
axonometric and contour plotting, least 
squares approximations, curve fitting, 
convolutions, integration, differentiation, 
smoothing, and fast Fourier transform. 


Module 3: Data Acquisition allows 
communication with lab equipment and 
analog signal sources. Includes A/D 
and D/A conversions, digital I/O, timing, 
and triggering. Supports standard inter- 
face boards including IBM DACA. 


Module 4: GPIB/IEEE-488 allows 
additional interfacing to some 10,000 
instruments through a variety of plug-in 
cards. 

«Purchase Module 1 alone— or with 
any combination of the other modules- 
to tailor the system to your specific 
applications. 

Try ASYST for 30 days. For details, call 
(800) 348-0033; in МУ, (212) 702-3241. 


MACMILLAN SOFTWARE CO. 
An Affiliate of Macmillan Publishing Compony 
866 Third Avenue, New York, МУ 10022 
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NEVER AGAIN WRITE SOURCE CODE FOR SCREEN DISPLAYS! 
If you LIKE Turbo Pascal*, you'll LOVE TURBO SCREEN™! 


Tired of writing line after line of source code just to create effective screen displays and error-proof data handling? 
Then use TURBO SCREEN's Editor to create the screens, the Collator to define a list of screens... 
and then relax for a faw seconda while the Generator writes the coda! 


TURBO SCREEN" 
е 100 Fields per soreen, and up to 80 screens іп your application. “ TURBO SCREEN'M ig campistely menu-driven and includes а 
• One screen or eighty, the size of your program doesn't change. bulit-in Screen Editor, Collatar, and Genarator, each called 
* 0 fiald types of: up with à single keystroke! 
Real, Integer, Stríng, Character, Boolean. » ADVANCED EDITOR: 


== Turbo Pàáscal*—iike commands Include: 


* "Bullet-proof" data entry. --Block commands for copy, fill, exohange, erase. 


* Create Window-Style overlays or Full-scraan plotures in — Draw lines in any direction with any character. 
CP/M*, MS-DOS“, or PC-DOS, —Supports ІВМ color moniter and graphics characters. 
ғ Supports video attributes for your terminal. And YES, if you > FAST—Generates coda for 20 &creens in about 60 seconds! 
have an RGB monitor, you can create screens in COLOR on è BISK UTILITIES bullt-in: 
your ІВМ PC or true compatibig. —directoríes 
е A SINGLE LINE of source code Invoking TURBO SCREEN'S —erase files 
“display” procedure controls: + REQUIRES: 
—~picture selection — Turbo Pascal any version 
—output to screen, printer, or disk --В0х24 or larger video screen 
— МО field update е AVOID software “bottlenecks!” 
PASCOM Start letting TURBO SCREEN™ write your I/O source code today! 
ли um 
COMPUTING mE WA ONLY — Call TOLL-FREE: 1-800-243-184 
23611 Chagrin: Blvd., Sulte 101 Inside Ohio call 1-216-292-8745 (Lines Open 24 hours, 7 days) 
Е SO HER Computer System: . . 8&bit — . 16імі 
Check 7  TURBOSCREEN'M | Operating System: . CP/M80. — PC-DOS 
package $49.95 f 
Money Order _———— Plus Ship. қ леса mei e тез т m Е 
те (UPS) 5.00 Computer Mode: _ sé Format: 
У Total $54.95 Мате: 
Master Card Address: _ 
OREN бе ыл ЕНЕНЕ ЦЧ Oly:. Фен м 3. wai. р 
EXD. Wate. ЫА ee A r a + ора ee төтен Zu e owe FI eee Дй Ыы АНИНЕ 
Ohio residents add 62% sales tax. Outside U.S.A. add $20.00 U.S. Dealer Inquiries Walco 


"Turbo Pascal is a trademark of Borland International. ІВМ is a trademark ol International Business Machines. MS-DOS із a trademark of Microsoft. CPM {в a trademark of Digital Researci 


DECLARATIVE LANGUAGES 


FUNCTIONAL 
PROGRAMMING 
USING FP 


BY PETER G. HARRISON AND HESSAM KHOSHNEVISAN 


How to program without objects 


IN 1977, JOHN BACKUS introduced a functional style of 
programming in which variable-free programs are built 
from a set of primitive programs by a small set of com- 
bining forms (functionals that are also often referred to 
as program-forming operations or PFOs) and by recursive 
definitions. This style is embodied in the language FP. 
which facilitates the manipulation of the functions them- 
selves rather than repeatedly creating new objects from 
old ones in an auxiliary domain. FP thus relates to a higher 
level of analysis than do the more common, object- 
oriented functional languages. In fact, FP has its own func- 
tional algebra that prescribes rules for manipulation of 
functions and so simplifies reasoning about programs. FP 
systems have the following properties: 


e Programs have extremely simple semantics. 

® There often exist nonrecursive expressions for many 
functions that are normally recursively defined (similar to 
using a loop in Pascal). 

® Programs exhibit a clear hierarchical structure. 

® The principal combining forms are the operations of the 
powerful algebra of FP programs. This algebra can be used 
to solve equations for recursively defined programs and 
to transform programs into versions that run more effi- 
ciently or consume less space. 

e Transformation of recursive to nonrecursive functions 
and to loops can often be achieved automatically in FP. 


The main obstacle to the advancement of functional pro- 
gramming languages has been their poor run-time per- 


formance on conventional computers. This is primarily due 
to the large number of (mainly stack-based) manipulations 
required to preserve referential transparency in the lan- 
guages. Von Neumann computers execute instructions se- 
quentially and so are tailored toward supporting sequen- 
tial languages with destructive assignment. One way to 
improve performance is to offer a radically different com- 
puter architecture, specifically tailored toward supporting 
functional languages [see references | and 2). But there 
is also a need to provide efficient implementations of 
these languages on conventional machines. These are like- 
ly to remain widespread for the foreseeable future, in par- 
ticular in the personal computer market, whatever the im- 
pact of any new architectures. A route to improved per- 
formance is to transform recursively defined solutions into 
iterative ones. FP programs lend themselves to this type 
of transformation very well since they do not refer to the 
auxiliary domain of objects. which often obscures the pro- 
cess of program transformation. Transformations of this 
sort may also prove beneficial to parallel implementations 
by increasing the size of the basic unit of work performed 
by each processor. This naturally reduces communication 
overhead, which often limits the performance of paralle! 
machines. 

(continued) 
Dr. Peter G. Harrison is a lecturer in the Department of Computing. 
Imperial College. Hessam Khoshnevisan received his bachelor's degree 
in computing science from Imperial College, where he now works as 
a research assistant on the ALICE project. They can be reached at 
Imperial College, 180 Queen's Gate, London SW7 2BZ, England. 
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PROGRAMMING IN FP 


The FP algebra provides a formal basis for program 
transformation and so facilitates its automation. [Editors 
ное: The idea of program transformation is discussed in “Program 
Transformation" by John Darlington on page 201.] Conventional 
transformation techniques prescribe algorithms for trans- 
forming functions when applied to certain arguments. The 
transformation strategy in FP is based upon theorems that 
state identities between functional expressions. A transfor- 
mation is then simply an instance of the application of 
a theorem. 


FP SYSTEMS 
An FP system consists of the following: 


* À set of primitive functions (for example, the arithmetic 
Operators +, -. +, etc). 

e A set of PFOs. These are programming сонети 
analogous to while loops, conditionals, and 50 оп, found 
in conventional languages like Pascal, and they may be 
used to create more complex functions from simpler ones. 
е A domain of objects that might бе, for example, integers, 
characters, sequences, etc. 


User-defined functions are defined in terms of these FP 
system components. 

PFOs are the programming constructs of FP (like while, 
if.. then. . .else, etc.. of Pascal) and differ from the pro- 
gramming constructs of other languages (including other 
functional languages) in that they are predefined opera- 
tions on functions as opposed to objects. We are all 
familiar with the conditional statements, such as if P then 
Q else R in Pascal. The conditional operation of FP (f ^ 
9; h) is similar except that the predicate and the true and 
false branches of the conditional are expressions involv- 
ing only functions, namely f. g, and В. These expressions 
can be primitive functions, user-defined functions, or ex- 
pressions built using the PFOs. In short, all PFOs take a 
number of functions as arguments and return a single FP 
function. All FP functions take a single object as input and 
produce a single object as their result: i.e., they are of type 
Object -> Object. All FP systems are equipped with an 
operation called application, which, given a function and 
an object, produces the result of applying the function 
to the object. The notation Ех is used to represent the 
application of function f to the object x. 

To define an FP system, we must specify the set of 
primitive functions, the set of PFOs, and the set of ob- 
jects. Listed in the text box "FP Syntax" on page 228 are 
some examples of primitives and PFOs that might be pres- 
ent in an FP system. The meaning of each is given by speci- 
fying the result of its application to various kinds of ob- 
jects. If PFOs are applied to any other kind of object, not 
mentioned in their meaning, the result of the application 
will be .L. This is read as "bottom" and denotes the 
undefined object or error. So. for example, an attempt to 
add the integer 1 to the character a will yield 1 since 
а is not the correct type for the + primitive. 
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The set of objects is determined by the set of atoms 
chosen. For example. if we choose to consider the set of 
integers, the set of nonempty strings, and the atoms T and 
Е denoting true and false. then Т, 66. — 88. 0. с. Hello. 
Е. and СН] are all valid atoms. 

Considering now the set of objects that we can write 
down, we know that 


® Every atom is an object. 

е All sequences of objects, denoted by <x, хг, ... X,» 
m > 0 (where each x is an object other than L 1 <} 
< mj, are objects. 

* | is an object. 

e Thus, <<66.7> ALA «GAB FO W>> is an object. 


USER-DEFINED FUNCTIONS 

The set of primitives and PFOs determines the set of func- 
tions that can be defined. The user can define functions 
using the def statement in FP. For example, 


def MyFun = AFun -* BFun; CFun 


defines a function in terms of an FP PFO—in this case, the 
conditional. Note that AFun, BFun, and CFun must all be 
functions (which can themselves be built by the use of 
PFOSs). 

Each PFO takes a number of functions as parameters. 
The number of parameters is determined by the particular 
PFO. The "conditional" PFO takes three parameters, 
whereas the "construction" PFO can accept any number 
of function parameters. Recursive function definitions are 
allowed, so in the above example any of the expressions 
AFun, BFun, or CFun can refer to MyFun. 

Note that the syntax for function application and com- 
position in basic FP can be rather clumsy; for example, 
add:<2,3> as opposed to 2+3 ога: «2, «345» > 
as opposed to 2::« 3,45 >. However, it is easy to incor- 
porate infix notation into many variable-free functional 
expressions. For example (using infixes ::, +). Ғ:а rep- 
resents ale[f, g] and f -- g represents + off, g]. But note 
that if f = (В, 9]. + ef is clearer than (19) + (29f) or 
(1 + 2)ef. 


PROGRAMMING IN FP 
A user-defined function is defined by one and only one 
definition. The name given to the function must be unique 
and must not coincide with the names associated with the 
primitive functions and PFOs. Remember that no part of 
a definition is a result itself; instead, each part is a func- 
tion that must be applied to an argument to obtain a 
result. 

Here are four simple examples of recursive user-defined 
functions: 


def last = nullotl + 1; lasteti 

де len = null ~ 0; «Әр, lenetl] 

def cat = nulle1 > 2; аіо[1о1, cato[tle 1,2] | 
def fact = едо — T ; *e[id, factesub1] 


(continued) 
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Autocad software courtesy of Control Systems 


RESOLUTION BEYOND IBM EGA > 


The Taxan Моде! 440 works 

with the Taxan Моде! 555%, Persyst 
B.O.B. Board*, Sigma 400L*, Artist Board*, and 

many others. Taxan gives you superior quality text and 

double scan graphics when used with software programs like Lotus 1-2-3. 
The Model 440 offers the type of resolutlon you used to dream about having! 
Even the ІВМ EGA* cannot support existing graphic software with 640 x 350 
resolution. Taxan. For Highest Resolution and even Higher Quallty. 


«натар i à tégyterea trademark of Hewlett Packard Corp "Autocad t a registered trademark of Auto Desk Inc. "Persyst В ОВ Board is a regisleced trademark of Ernutex Corp “ІВМ and EGA are registered trademark) of BM Corp 
“Lotus 1 2 3 i à regitered trademark of Lotus Development Corp — "Artist Board із а registered trademark of Control Systems "Sigma Ф001 із a trademark of Sigma Designs Taran 555 1 a registered trademark of Tasan Corp 


1985 Taxan Corporation TAXAN CORPORATION, 18005 CORTNEY CT., Р.О. BOX 8698, CITY OF INDUSTRY, СА 91748 [818] 810-1291 
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PROGRAMMING IN ЕР 


The first returns the last element of a sequence. the sec- 
ond returns the length of a sequence, the third catenates 
two sequences, and the last defines the factorial function. 

Observe that the examples of function definitions given 
above, although written in FP. are written in a recursive 
style that is familiar from conventional functional lan- 
guages such as Hope, LISP. апа КЕС. For instance, the 
definition of last says that if the tail of the sequence is 
empty then select the first element of object: otherwise. 
look for the last element of the tail of the object using 
a recursive call to last. In the FP style. it is often possible 
to replace an explicitly recursive definition by an equiva- 
lent nonrecursive functional expression. 

The function last could, in most systerns, be expressed 
purely in terms of primitives: for example, def last = 1r. 
Similarly a more natural FP definition for factorial is def 
f = (/ *)eiota or, alternatively, def f = (X *)eiota. This 
"inserts" a * between each element of the sequence 
«12,...,n». 

A function to catenate (append in Hope] two sequences 
is def cat = ( / al)ear. This nonrecursive definition suc- 
cessively appends an item from the end of the first se- 
quence onto the beginning of the second. Note that / cat 
will then be a function that catenates any number of 
sequences. 

The function len, for length, would be a primitive in most 
systems, but if not. the more natural FP definition could be 


def len = null - б; + olaf) 


This definition says that len:x is 0 if x is empty; otherwise, 
change each element of x into 1. and then add up the 
15. The items are literally counted! 

Observe that the more natural FP solutions are non- 
recursive (effectively the recursion has been pushed into 
the PFOs used). Although these nonrecursive definitions 
may look strange initially, they express an equally obvious 
solution. By becoming familiar with the high-level PFOs 
and their concise syntax, you can give concise, expressive, 
and flexible definitions that are often nonrecursive, using 
just a few symbols. (It has been suggested that program- 
mer productivity is inversely proportional to the number 
of characters required in a program.) 

Here, then, are some more complex examples that make 
use of the PFOs: 


Table 1: A step-by-step explanation of the operation of VP. 
УР: < < 123> , «8654» > 


VECTOR PRODUCT: We can define the function Vector- 
Product to be def VP = (/ + )e(a*)etrans. Application 
of VP to a pair of equal-length vectors first creates the 
sequence of matched pairs of components (result of trans). 
then multiplies each pair, and finally sums these results. 
For nonequal-length vectors, the result of trans is .L and 
so therefore is the result of VP. We can explain each step 
in evaluating VectorProduct applied to the pair of vectors 
< «123» , <654> > as shown in table |. 


MATRIX MULTIPLY: We can define the function MatrixMulti- 
ply to yield the product of any pair <у,2> of conformable 
matrices, where each matrix is represented as the se- 
quence of its rows: 


y = < Yi, ‚ à Ум > 

where y, «ya, .... Ya? fori = 1,...,.m 
2 X 2), 2105 2 > 

where 2, = <Zy, ...,2, > fori = 1,...,n 


The function is then defined as 
def MM = («aVP)e(adistl)edistre [1, transe2] 


BINARY TREE INSERT: Suppose that a binary tree is 
represented by a sequence of three elements, where the 
first element is the left binary tree the second is the data 
at the node (which we will assume is a number]. and the 
third is the right binary tree. A function InsertlnSorted- 
Binarylree (IISBT). which inserts a number into a tree in 
such a way that all elements in the left subtree are less 
than the smallest number in the whole of the right sub- 
tree, might look like this: 


def IISBT = nulle1 — ((], 2, (] ]; 
lee[2e1, 2] > | 191, 291, ANM 2] }; 
[ IISBTe[1e1, 2], 291, 3e1 ]; 
PART PRODUCT: À function ParProds, when given a se- 


quence of integers «< X,,. . .,X42*. produces a sequence 
of integers <y,,.. .y..> such that, for 1 <i < m. 


y 9X1... * Xi 


Thus ParProdseiota : 5 = <1,2,5,24120 > 


ie.. the sequence of factorials of the numbers | through 
5. We may start from the observation that 


(continued) 


= > (/F)e(a*etrans« <1,23>,<654> > 
=> /t(o*(trans:« «123»,«654» >) 


=> /қ(а“:<<16>,<25>»,<34>>) 


=> /:<":<16>,<25>,"<34>> 
a> &:<61012> 

=> ғ:<б +:<1012>> 
=> +:<622> 

=> 28 
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MULTI-USER SOLUTION 
for IBM PC, XT, AT 


The Multi-User Solution of the 


future is now available. 


Convert your IBM PC, XT, AT or 
Compatibles to a true multi-user 
system while maintaining display, 
keyboard and software compati- 
bility. 


Since the KT-7/PC display is the 
same as your PC monochrome 
monitor, with its look-alike 
keyboard, operators will feel 
they're using an IBM PC and can 
also use the same software manual. 
Kimtron’s multi-user solution in- 
cludes file and record locking, 
shared data access, and commun- 
ication between users. It is the 
intelligent alternative. 


The KT-7/PC supports Time 
Sharing, Enhanced Time Sharing 


and Multi-Processor implementa- 
tion under PC DOS, MS DOS, 
UNIX, XENIX, CPM 86, Multilink, 
Concurrent PC DOS, and other 
compatible multi-user operating 
systems. 


Kimtron's multi-user solution may 
be tailored for cost effectiveness; 
as low as $1095 for an additional 
user, and for speeds more than ten 
times faster than LAN. You can add 
one or as many as 3l additional 
users per PC. Kimtron delivers the 
future now by allowing an ever- 
widening network of multi-user 
PC's. 

The KT-7/PC may be comple- 
mented with one (or more) I/O 
Card, Memory Card, 8086 Speed 


NOTE: IBM PC, XT, AT, PC DOS. MS DOS, UNIX, XENIX, CPM 86, Multi-Link, Concurrent PC DOS аге 
registered trademarks of IBM Corporation, Microsoft Corp., Bell Labe., Digital Research Inc., Software Link Inc. 


respectively. 
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Enhancer Card, 80286 AT Card, 
8088 Multi-Processor Card, 80186 
Speed Enhancer Сага, 68000 
Card, and related software. 


For more information about Kim- 
tron’s Multi-User Solution, or 
general video data terminals for 
other mini or micro multi-user 
systems, call your local computer 
dealers, distributors or Kimtron 
Corporation Today! 


(408) 727-1510 


1705 Junction Court 
Building #160 
San Jose, rt 95112 


imtron 


pw 


il. 
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Inquiry 11% 


Express Computer Presents: 


a DISKETTE SALE 


You CAN buy quality diskettes at low PRICES 
Including a LIFETIME WARRANTY. 


SS DD .81 
DS DD .90 


minimum quantity 
of 50 diskettes 


includes: 
* Box 
* Labels 


ТО ORDER 
CALL TOLL FREE: 


800-437-5200 


* Envelope ask for operator 213 
e 10096 Error Free MD. residents call: 
e Lifetime Guarantee 1-800-638-8890 


(24 hours a day) 
LIFETIME Dealer Inquiries Invited 
WARRANTY! 


Send defective diskette back and we'll replace it 
iif there is a defect in original material and workmanship). 


En 
C.O.D. and prepaid orders accepted Cu 
EXPRESS COMPUTER 
1101 Valley Glen Rd. 
Elkins Park, PA 19117 


Isnt it time 
you had 
a Guru? 


INTELLIGENCE 
FROM. MIS. COMING SOON, 


ҮКТІРІСІ Тһ, 


Guru is a набетагк of MOBS, РО Box 248, Latayetie, IN 47902 317-4632581 | 
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From a set of axioms that 
are not self-contradictory, 
an algebra may be defined. 


ParProds : <X,,....Xm> 
= PARar : < ParProds:<x,,...x.>, y 
where PARar = аго[1, *e[1re1, 2]] 


Unfortunately. we cannot simply right-insert the PARar 
function because it requires that the sequence to which 
it is applied has a sequence for its first element. We first 
have to make this element into a sequence. The function 
ParProds therefore becomes 


def ParProds = null > 0; 
(X PARar)eale[ [1], tl] 
def PARar = аге[1, *e[ 1го1, 2) 


We may now use this nonrecursive function in the defini- 
tion of other useful functions. For example it is a relatively 
simple matter to extend these concepts for the evalua- 
tion of polynomials. 


THE FP ALGEBRA OF PROGRAMS 

Just as a set of functions mapping a domain of objects 
into itself may define an algebra on that domain, so too 
may a set of functionals define an algebra on a domain 
of functions. The reader will probably be quite familiar 
with the concept of the field of real numbers (objects) 
under the composition rules of addition and multiplica- 
tion (functions) that possess the necessary properties such 
as associativity; he or she is surely familiar with the well- 
known algebra that follows. In the same way. a set of 
axioms that are not self-contradictory may be defined on 
a set of functions under composition rules given by a set 
of functionals. From these axioms, it may be possible to 
establish, as theorems, further properties about the sets 
of functions and functionals; ie. an algebra may be de- 
fined. Through the algebra, relationships between func- 
tions may be established as identities, independent of the 
domain of objects to which they are applied. The two sides 
of such an identity yield an equation at the object level 
for every argument to which they are each applied. Thus 
the functional algebra provides a more general. higher 
level of reasoning in which quite powerful arguments can 
be expressed and results deduced. Note that any set of 
axioms could be chosen provided they are consistent, but 
in order that the resulting algebra be useful, the axioms 
should not contradict known properties of conventional 
functional languages when the functions of each side of 
an identity are applied to objects. Thus. for example, we 
would not choose for an axiom the statement 


fe[g.h] = [feg, teh] 
(continued) 


Error Correction 
Code (ECC) 


Switchless 
Installation 


Maximum RAM 
Capacity 4 Mbvtes 


Free Productivity 
Software 


| 2 Year Warranty 


Supports Lotus 

Intel Specification 
—Breaks the 640K 
DOS Barrier 


Parity Version Available 


Attention IBM AT™ owners. Your 
choice of multifunction boards is 
about to be simplified. 

Because once you find out what 
ECCELL has to offer, you'll have 
only one choice: ECCELL by 
Orchid Technology. 

ECCELL is the only multifunc- 
tion board with ECC (Error 
Correction Code). ECC actually 
detects and corrects memory 
errors before they do any harm. 

So you can keep on = 

working w ithout 
worrying about 
the disastrous 
consequences ; 


ORCHID 


of losing your data. In fact, ECC is so 
critical, virtually no mainframe or 
minicomputer operates without it. 

And ECCELL is the only multi- 
function board with switchless 
installation; the same advanced 
technology chosen by IBM when 
they built their АТ. Technology so 
advanced we can back it with an 
unprecedented 2 year warranty. 

Want more proof? Pick up a pen 
and prove it yourself. 

Then pick up the phone and 
call Orchid Technology at 
415-490-8586. 


Finally, advanced technology 


for the IBM AT. 


inquiry 235 


477950 Westinghouse Dr, Fremont, CA 94539, TXL: 709289 


ECCELL is n trademark of Orchid Technology. Advantage! ls a trademark of AST 
Research, law. ПАМ AT ia a trademark of interna ation! Business Machines Corp. 


DISK/COVERS 


$100 
MAIN, FRAMES 


| INCLUDING 
пана и POWER SUPPLY 
кен УЛА X T. Ез 
ee ші КУМА ahs 
Ү weer” 32 Page “чем 
1j кеМ Free faki II 
= =. м Pakt Catalog 
= "=" E > | | 
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5” Floppy & 
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4 Cards $100 


| »oc—-OZ»rvo-ovo»roI 


4 5” Floppy 

- & Winchester 
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(Disk divas ond compuler cards nol included.) 

Write or call for our brochure which Includes our 

application note: “Making micros, better than 
any ‘ol box computer.” 


—INIECR4ANDD 


YOU NEED? 
CALL 

& 

ASK 


p RESEARCH CORPORATION 
= 8620 ВоозеуеН Ave./Visalia, СА 93291 | 
в 209/651-1203 
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Backus's set of axioms 
for FP is consistent but has 
not been shown to be complete. 


for all functions f, g, h, since for object x. it is not true 
in general that 


L«gxx hix» = «f(gx) hix 


However, we can and do choose 
[g.h]ef = [gef, hof] 


Backus has presented consistent axioms of the FP func- 
tional algebra (reference 3), although the set has not been 
shown to be exhaustive. When applied to an arbitrary ob- 
ject, each is duly seen to yield an equality that is known 
to hold. As a simple example of the use of the FP algebra 
in formal reasoning. we first prove the equivalence be- 
tween the recursive and nonrecursive definitions of fac- 
torial considered above. 
We know that. by definition, 


iota = едо > nuil; are[iotaesubf id] 
and FP laws state that for all functions f, g. h. 


(Xfjeare[g,h] = fe[( X 99,1] 


(this is easily checked from the definition of X ). and for 
Boolean-valued function p. 


fe(p > g; h) = p > fog; foh 
(easily checked from the definition of —). Thus. 


(X *)eiota = едо — (X *)enull; (X *)eare[iotaesub1,id] 
= eqd > Т; *e[(X *)eiotaesub1,id] 


and writing ! for (X *)eiota gives 
едО э 1; *e[lesubl,id] 


The power of the algebra has been further developed 
and exploited by Williams (reference 4) and Backus (геѓ- 
erence 5), who introduced the linear class of functional 
forms. A functional form is a functional expression that 
contains function variables, and a linear form possesses 
certain properties relating to function expansion, dis- 
cussed below. A function f is defined to be (functionally) 
linear if it has the "else part" given by a linear form in 
f. ie. f = p > q; Hf for some fixed functions p and q 
and linear form H. Linear functions such as f satisfy the 
Linear Expansion Theorem (LET), which states, loosely. 
that for object х, if f:x is defined. Ех = (H'qyx for some 
integer i, given by another form H4 (the "predicate 
transformer") known in terms of H. Specifically, i is the 
least integer such that (H1'p):x = T. This solution is clearly 
iterative at the function level of description—if a function 

(continued) 


Introducing EasyPlex. The new, 
easy-to-use electronic mail system 
from CompuServe. 


Finally! Electronic Mail that’s so easy to 
use you can start composing and sending 
messages the first time you get online. 


Designed for various experience levels, 
EasyPlex has a menu mode with simple, 
easy-to-follow directions for beginners, 
and it lets experienced users save ime by 
working in the prompt or command modes. 
With EasyPlex, you can compose, edit send, 
file, and take advantage of sophisticated 


options previously available only with more 
expensive services. 


Compuserves EasyPlex lets friends and 
relatives, associations and club members 
communicate any time of the day or night. 
And small business owners, real estate 
professionals, insurance agents, lawyers, 
writers, еіс. can communicate quickly and 
simply— either interoffice or interstate. 
"Its Easy" “Just Plex it!" 


Best of all, EasyPlex is available to all 
CompuServe subscribers. And, along with 
EasyPlex, you get hundreds of valuable and 
entertaining computing options. Plus the 
assurance of belonging to the largest, fastest 


growing computer information service in 
the world and the premier supplier of 
business information to FORTUNE 500 
companies. 

Start communicating! To buy a 
CompuServe Subscription Kit, see your 
nearest computer dealer. To receive our 
informative brochure or to order direct, 
call or wrile: 


CompuServe’ 


Information Services, PO. Box 20212 
5000 Arlington Centre Blvd., Columbus, Ohio 43220 


800-848-8199 


In Ohio, call 614-457-0802 
An H&R Block Company 
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FP SYNTAX 


E xamples of primitives that might be present in an FP 
system include the following: 


Add. Subtract. Multiply, Equals, etc. (+, -. •, eq, etc) 
When x is of form <y,z> and yz are numbers. 
then +:x yields the sum of y and z 

otherwise +:Х = і 

(The others are defined similarly.) 


Greater Than. Less Than. Less Than or Equal, 
etc. (gt. It, le, etc.) 

When X= <y,z> and у,2 are numbers 

then lif y>z then gtx = T else gt:x = Р) 
(The others are defined similarly.| 


And, Or, Not (алпа, .ог, not) 

When x= < T, T» then and:x = T 

When х= < Е Т> огх=< T, F> огх=< Е F> 
then and:x = F 

{The others are defined similarly, 


Null (null) 

When x= <> then null:x = T 
When x= 1 then nul/x = 1 
otherwise nul:x = F 


Append Left (al) 
When x= <у.< >> then alx = «y» 


When х= «Xy, <24,...,2->> then alx = <y,21;,....20> 


Append Right (аг) 
When x= < € » y» then alix = «y» 
When х= < <21,....7„>,у> thenarx = <21.....2.у> 


Selectors (1. 2. 3, ...] 
When х= <2),...,2,> then if m zi then xz, else 1 


Right Selectors (tr, 2r, 35, ...) 
As above, selects first, second, etc.. from the right 
of the sequence. 


Identity (19:х) 
X 


Transpose (trans) 


When x= <<>,...,< >> then transx = <> 
When X= <Х4,...,Х,> Where x, = «Xq,...,Xa.2» 
for 1 «i «m then trans:x = «2,...,2,7 


where 2, = <Xy),....%y> for 1 <j xk 
otherwise trans:x = L 


Distribute Left (01511) 
When х= <у < >> then dist:x = < > When х= «y, 
< 21,....2. > 

then distx = < <уд>,.. 


Distribute Right (distr) 
When x= < < > у> then distr:x = < > 
When х= < <21,...2,>.У> 

then < <21у>,..., <2һу> > 


a Xy Z. >> 


lota (ota) 


if x = Оюах = <> if x is a positive integer iota:x = 
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al fr X> 
otherwise iotaxx = L 


Others 

Some other possible primitives are head (hd). tail (th. right 
tail (trl), rotate left (rotl). rotate right (rotr), subract one ($0671). 
is equal to zero {едО}, and so on. Note that all these are just 
as easily written in FP using top primitives and the PFOs 
below. For example. 


def ед0 = едо[а, б] 
def subl = -—e[id, 1] 


Listed below are some examples of the type of PFOs that 
could be chosen for an FP system. 


Composition 
(egyx = (ах) 
Construction 
lin ба. ... „11: Ха «X fex, ых... ox» 
Condition 
(р > fi g}: x = if (p:x) is T then Ех 
else if (p:x) is F then g:x 
else L 
Insert Left 
ГЕ: Х = Их = «y then y 
else Их = «y, ..., y,» and m x2 
then «yi, /f«yo,. у. > 
otherwise 1 
Insert Right 
\Е: х = if x = «y then y 
else if X = «yi, ..., y, and m >2 
then «Xf «y. ys >, yu 
otherwise .L 
Apply To All 
al: x = if x = <> then <> 
ИХ = <у.....у,> then <fiyy, ... fy. > 
Constant 
Г:х = Их = 1 then і 


otherwise | 
(Неге f is an object parameter.) 


To date. FP has been available only to researchers. Inter- 
pretive FP systems for relatively large computers have been 
implemented at such institutions as INRIA: the University of 
Paris: the University of California at Berkeley: and Westfield 
College and Imperial College, London. However, we at Іт- 
perial College hope to make an FP compiler for VAX and for 
conventional microcomputers such as the IBM PC available 
to the general public by the end of this year. 


Introducing the Most Powerfu 
Business Software Ever! 


TRS-80™ (Model I, П, Ш, or 16) e APPLE" e IBM™ e OSBORNE" e CP/M"* e XEROX” 


GENERAL LEDGER? 


елене ee (ET 


VERSA =a 
ron Mon 
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Кү НЕ IET EPS one 
ee rac 


ums істе Тарының cmm с-ш 
яш ті et Rmi Ж 


VERSALEDGER WAS BILN CRIATID 
тти THE ARIY TLMT COMPUTIR USER IN = 
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The VERSABUSINESS” Series 


Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES™ $99.95 
VERSARECEIVABLES™ is a complete menu-driven accounts receivable, invoicing, and 
monthly statement-gengrating system. lt keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due nc- 
counts. VERSARECEIVABLES" appe all necessary statements, invoices, and summary 


reports and can be linked with VERSALEDGER ІГ” and VERSAINVENTORY 
VERSAPAY d ux keep track of ара e yables, keepi 

AY I8 Ces) to p current à 
in touch with all information regarding how much money your e ued Ed Jo 


whom. VERSAPAYABLES™ maintains a complete record on each , prints checks, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VERSAPAYABLES", you can even let your computer automatically select 
which vouchers are to be paid. 


VERSAPAYROLL™ 99.95 

VERSAPAYROLL” is a powerful and sophisticated, but easy 1o use payroll system that 
keeps track of all government-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati- 
cally, or the operator can intervene to prevent à check from being printed, or to alter 
information on it. If desired, totals may be posted to (he VERSALEDGER Г" gystam. 


VERSAINVENTORY™ | 

VERSA NVENTOR'Y* is a complete inventory control system that gives you instant access 
to data on any item. WVENTORY™ keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
mvoices directly or to link with the VERSARECEIVABLES" system. VERSAINVENTORY™ prints 
all needed inventory stings, reports of items below reorder pont, inventory value re- 
ports, period and year-to-date sales reports, price lists, inventory checklists, etc. 
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50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


* TRS-80 м a trademark of the Radio Shack Division of Tandy Corp- - *APPLE is a trademark of Apple Corp 


VERSALEDGER И" $149.95 
VERSALEDGER II™ is a complete accounting system that grows as yon business 
grows. VERSALEDGER ІГ” can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general | r system without any additional software. 
o VERSALEDGER ІГ" gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 
® stores all check and general ledger information forever, 
è prints tractor-feed checks, 
s es multiple checkbooks and general ledgers, 
Ф Ре? 17 customized accounting reports including check registers, 
eo sheets, income statements, transaction reports, account 
tíngs, etc. 


VERSALEDGER II" comes with a professionally-written 160 manual de- 
signed for first-time users. The VERSALEDGER ЇЙ" manual will help you become 
quickly familiar with VERSALEDGER ЇЇ", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! __ 


Every VERSA BUSINESS™ module n guaranteed 10 outperíorm ай other competitive systems 

and at a fracbon of their cost. li you are not satishied wth аты VERSABUSINESS” module, vou 
may return И wahin 30 days for a relund. Manuals for any VERSABUSINESS" module may be 
purchased lor $25 each, credited toward a later purchase of thai module 


To Order: 


Write or call Toll-free (800) 431-2818 
(N.Y.S. residents call 914-125-1535) 

* add $3 for shipping in UPS areas * add $5 to CANADA сх MEXICO 
* add $4 for C.O.D. от nm UPS areas * add proper postage айыл Йите 
Inquiry 136 => ga 

DEALER INQUIRIES WELCOME 
АЙ prices and specifications subwct to change | Delivery subject to a«gilabesty 


|- *IBM is a trademark of IBM Corp. - *OSBORNE № a trademark of Osborne Corp. 


*CP/M № а trademark ol Digital Research - *XEROX is a trademark of Xerox Com. 


FASTEST 
SERVICE 
ІН THE 


INDUSTR 


ITS OUR 


Standard Forms Shipped From 
Qur Plant To You...In 3 Days! 

Standard computer forms 
compatible with over 400 soltware 

~ programs can be shipped from aur 
i plant lo you...in just 3 days! That's 


fas. Even, our custom service 
fast Mosi custom orders are 


is 


T€ shipped in 5 to 10 days. Service 


want — when you want it! 


EE CATALOG and 
CON PATIBILITY GUIDE . . 
Ti8quest your FREE 32 page 
catalog complete wilh a 


Call Toll Free: 
1-800-328-5727, Ех. 515 
іп Minnesota, 1-800-742-5685 


D DELUXE 


COMPUTER FOH MS 
А OIVISION OF DELUXE CHECK PRINTERS, INC 
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Mad this fast means no unnecessary 
Sy. wit delay You are guaranteed what you 


software/forms Compatibility Guide. 


TITO | 
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Linear functions are 
typically translatable 
into iterative form. 


could be "accumulated" by successively passing round 
a loop. its result after i cycles could simply be applied to 
the object x. Translation into a loop at the object level 
appears possible. The importance of expansion theorems 
in general is that they give nonrecursive solutions to the 
recursion equations defining certain functions. Further use 
of the FP algebra may also derive nonrecursive solutions 
as pure FP expressions from linear expansions (reference 4). 

We have demonstrated that the linear functions con- 
stitute a well-behaved class. We will conclude the discus- 
sion of linearity by identifying some linear forms and in- 
dicating how they may be detected automatically. it can 
be shown that the primitive forms of composition, condi- 
tion. and construction are linear and that the linear class 
is closed under functional composition. The closed prop- 
erty means that if a linear form is applied to a function 
argument, which is itself the result of applying another 
linear form to a function variable, the resulting, composite 
form is linear in the function variable. Thus the compiler 
can detect in many cases whether a defined function is 
linear and, if so, determine its predicate transformer, re- 
ferred to above. For example, any form that is built up 
from the PFOs composition, construction, and condition 
and has only one occurrence of its function variable argu- 
ment must be linear. More important, linear functions are 
typically translatable into iterative form, and the subject 
of current research at Imperial College is to automatically 
generate an iterative implementation (a loop) for a linear 
function, in particular any defined by a multiple composi- 
tion of primitive linear forms. 

Clearly then. the class of linear forms is an important 
one, and recent results (reference 6), again relying on the 
functional algebra, facilitate automatic transformation of 
a significant class of nonlinear functions into linear form. 
from which an iterative implementation follows (it is 
hoped). Mutually recursive definitions also may be simi- 
larly transformed under appropriate conditions, further 
extending the class of optimizable functions. Probably the 
prime example of these results is the transformation of 
the Fibonacci function into f 2 1eg where 


g = lel — [T, Т]; [+ .1]egesubt 


By application of the linear expansion theorem for the 
linear form H given by Hg = [+ 1]egesubt, with H4a = 
aesub! for function a. 

= [+7 5<1,1> = [*1]7:«21» 
= [+ 1m :<32>= ... 
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The fastest micro іп the world 


No micro in its right mind would 
want a showdown with Pinnacle. — 
’ Its awesome fire power is = 

provided by the superb Motorola Up to 8 Megabytes of directly And a Pinnacle LX expansion 


e NI 


68000 charging along at 12MHZ adaressable RAM and 110 chassis allowing nine 68000 

with no wait states (giving about Megabytes of Winchester storage = processors to network 56 users. 

3MIPS). dance when Pinnacle barks its A micro's gotta do what a micro's 
And Pinnacle's ammo belt is just sharp orders. gotta do. 

bristling with high powered options And that's just for starters. And starting at under $4000 

to give rapid fire to all seven users. There's also the Pinnacle IX with Pinnacle's just the fastest there is. 


P-System, Unix? CP/M-68K^ ТУМО 68000's, DMA, and Memory 


Mosys, BOS, Mirage, Tripos all obey Management hardware. Ideal for ғ | М М АС L Е 
instantly — along with their armies of disk intensive operating systems 
applications. like Unix™ and Pick The accessible peak of performance 


US DISTRIBUTORS Pinnacle Systems тс, 10410 Markinson Road, Dallas, Texas 75238. Tel. (214) 340-4941. Telex 88-8442 
ELECTRONIC MANUFACTURING/SERVICE Lamtech Electronics Corporation, 620 Easy Street, Garland, Texas. Tel. (214) 272-3504 
INTERNATIONAL SYSTEMS GROUP ISG Pinnacle, 02125, Texas. Tel, (214) 340-4941. (Distributor enquiries invited). 

VERTICAL MARKET SYSTEMS VMS Pinnacle, Dallas, Texas. Tel (214) 340-4941. 

EUROPEAN DISTRIBUTORS TDI Pinnacle Ltd, 29 Ата Vale Road, Bristol BS8 2HL, England. Те! (0272) 742796 Telex 444653. 
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| When You Want The Best, Call... 


nbs.. 


| National Business Software and Supplies 


ORDER LINE 800-225-8800 


IBM PC SOFTWARE 
VOLKSWRITER DELUXE 5154 SUPERCALC 111 
LEADING EDGE W.P. 57 WORD PERFECT 
ELECTRIC DESK 
R BASE 5000 
NORTON UTILITIES 9 
SMART SOFTWARE SYS 549 
SUPER 39 


PRINTERS 
CALL NEC 2050 
CALL TOSHIBA 1340 
MISC. 


CHIPS 64 K SET 
$115 PRINTWHEELS & 
$359 RIBBONS 


TWO LOCATIONS: 
500 - Broadway, Suite 116 
em 


$215 


TURBO PASCAL 
WORDSTAR 2000 + 
MULTIPLAN 


5666 
5559 


| OKIDATA 
EPSON 


$20 
CALL 


AST 6 PAK 
TEAC 55-B DRIVE 
HAYES 1200 B 


5259 


Р.О. Box 23, 

‚ АЈ 852 Painesville, ОН 44077 
(602) 966-8005 (216) 352-1262 
Monday-Friday Ват-5рт VISA & MasterCard Welcome 
| Shipping & handling add $5 per order (printers $10 por order). VISA А М/С add 3%. AZ resi- 
dents add БХ. Allow (wo weeks lor personal of company checks Io choar Returns subject to 15% 


restocking (ee. Ail items ace now wilh manutacturers warranty. Machine compatibility not quar: 
впівед. Prices subject lo change, produci subject to svaliabillty. 


Announcing the First 


OPTICAL DISC 
READ ONLY MEMORY | 
FORUM 


October 23-25, 1985 
Pentagon City Quality Inn 
Arlington, Virginia 


Presentations Cover: 


€ Applications 

€ Market Potential/Investment Opportunities 

e Computer Systems’ Enhancement Potential 

ө Optical Disc-Read Only Memory Technology 
@ Standards & Specifications 


Pre-conference tutorials are scheduled for October 22. 


Exhibits of representative technology will be available to 
conference registrants in an adjacent exhibit area. 


For further information contact: 

LEARNING TECHNOLOGY INSTITUTE 
50 Culpeper St., Dept. B 

Warrenton, МА 22186 (703) 347-0055 
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This reflects the usual way of implementing the Fibonacci 
iteration using two accumulators. |Editor's note: Compare this 
with the Hope transformation of the same function in John Darlingtor's 
article on page 201.| Further optimization is often possible 
for a set of mutually recursively defined functions (see ref- 
erence 6). When such functions are combined with the 
linearization techniques used in the previous example. 
some powerful optimization becomes possible. Dijkstra's 
FUSC function satisfies the appropriate conditions and 
can be converted into iterative form. Denoting "divide by 
two" by d. $ = subi and p = addi, FUSC is defined by 


fusc = lel — id; even  fusced; + s[fuscedep.fuscedes] 


The theorem gives fusc = 1eg where 


g = lel — [ids] 
le2 — (even — [10.5]; [Mog.s]): 
even — (Lag, Msg]; [Mog,L19] 


where Log = 19094, Lig = 2egedep, 
Mog = +egedep, Mig = + одоа 


Thus the last branch of the definition for g (2-2) becomes 
even -* [1, - ]eged; [+ ,2]ogedep 


This reflects precisely the iteration of Dijkstra, and since 
the function is readily recognizable as linear in this form. 
the corresponding loop in an imperative programming lan- 
guage could be generated by the compiler. ш 
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Put your blue box 
out to pasture. 


Genesis Has Better Choices for 
Superior 8086 Designs. 


Genesis development tools turn your 
ІВМ PC or compatible computer into the 
most flexible, comprehensive development 
system made for 8086-family designs. 
Genesis offers the widest choice of proven 
languages, superior debugging tools, and 
even in-circuit emulators. It all starts with 
ACCESS, the superior Genesis operating 
environment that allows Intel's 8086 devel- 
opment software to run under MS-DOS. And 
not only do we sell ACCESS and all the Intel 
languages for 8086 and 80186 designs — 
we also offer an ACCESS system for 8-bit 
designs as well. 


Genesis Is Faster. 

You get performance as well as flexibility 
with Genesis. For example, in our tests the 
ASM 86 assembler running under ACCESS on 
an IBM PC AT runs 4.7 times as fast as the 
assembler on a hard-disk based Series III 
and an incredible eleven times faster than a 


floppy-disk based Intel system. The ASM 86 
assembler we tested under ACCESS even 
ran 1.53 times faster than a VAX 11/782 
running competing cross-software. 


Genesis Is Easier to Use. 

Of course, Genesis offers more than speed 
of execution. The GeneScope family of sym- 
bolic debuggers and in-circuit emulators 
share the most powerful and easiest to use 
human interface available today. GeneScope 
offers high-level macro facilities, an on-line 
symbolic assembler, alphanumeric and 
graphic support, and many more features 
that make Genesis tools a һейег solution 
than other systems. 


Genesis Costs Less. 

With Genesis you get all the flexibility of 
a personal computer and all the power of 
expensive dedicated development systems. 
You can get your products to market faster, 
at a fraction of the cost. 


Is there really any reason to keep using 
obsolete, expensive equipment — when you 
сап have Genesis instead? Quit chewing 
your cud — give us а сай and find out bow 
Genesis tools 
can make 
pour life 
easter. 


rs эд mr 
depre TEE Let 


Genesis Has a Better Solution. 


< Genesis 


Microsystems 


Genesis Microsystems Corporation 
196 Castro Street 

Mountain View, California 94041 
Phone: (415) 964-9001 

Telex: 4998093 GENMS UI 
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MAKE THE CONNECTION ... 


Our Connection systems will solve your problem 
of trying to read and write diskettes or tapes from 
almost any computer system using your PC. 

The Diskette Connection is a hardware system 
that enables the IBM PC or compatible to read and 
write most 8 inch, 5% inch, or 3% inch diskettes. 

With our File Connection software programs you 
can transfer data files between most computer 
systems, including CP/M, DEC, Honeywell, Univac, 
IBM 3740, 5/1, 5/3, 5/23, 5/32, 5/34, 5/36, and 5/38. 

Our Word and Typesetting Connection programs 
use IBM standard Document Content Architecture 
[ОСА-ВЕТ| to transfer document files between 
most word processing and typesetting systems, 
including Compugraphic MCS, CPT, Displaywriter, 
OS/6, Multiset, NBI, Quadex, Xerox, and Wang. 
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Our Tape Connection system will read and 
write IBM or ANSI standard ! inch 1600 BPI 
magnetic tape. А full size 2400 foot tape can 
store a 45 MByte file and be written in 6 minutes. 

Since 1982, we have supplied thousands of 
systems to customers around the world, including 
ІВМ, NASA, ATAT, Kodak, and General Motors. 

Our specialty is conversion systems and we can 
provide a solution to your problem. Call us today 
to discuss your requirements. 


This ad is one of a series featuring NASA missions. 
For a free poster, send us your written request. 


Вох 1970 Flagstaff, AZ 86002 
(602) 774-5187 Telex 705609 


Inquiry 120 for End-Users. Inquiry 121 for DEALERS ONLY. 
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DECLARATIVE LANGUAGES 


А НОРЕ 
TUTORIAL 


BY ROGER BAILEY 


Using one of the new generation 
of functional languages 


Editor's note: In this article we have boldfaced the output of the Hope 
interpreter to distinguish it from the input. The Hope interpreter is 
available for downloading from BYTEnet Listings at (617) 861-9774. 

This version runs under PC-DOS 2.0: you will need the files 
HOPE.EXE and SYS.HOP. Related articles are the BYTE U.K. 
column on page 341 of this issue and BYTE U.K. on page 385 of 
the May issue. 


IN A LANGUAGE LIKE PASCAL, a function is a piece of 
“canned” program for doing standard operations like find- 
ing square roots. When we want the square root of a 
positive number stored т a variable x, we write sqrt(x) 
at the point in the program where we want the value, such 
as writeln(1.O + sqrt(x)). This is called an application of 
the function. The value represented by x is called the 
argument or actual parameter. In this context the function 
бал computes the square root of х, 1.0 is added to it. and 
the result is then printed. 

We can also define our own functions specifying how 
the result is computed using ordinary Pascal statements. 
Here's a function that returns the greater of its two 
argument values: 


function max(x y:INTEGER):INTEGER; 
begin 

if xy 

then max : = x 

else max : = у 
end: 


The identifiers x and y are called formal parameters. 
Theyre used inside the definition to name the two values 
that will be supplied as arguments when the function is 


applied. Heres how we might use max to filter out 
negative values: writelni(max(z,0));. 

A more interesting case is when the actual parameter 
is a function application itself or involves one. We can use 
max to find the largest of three numbers by writing 
max(a,max(b,c)). 

Combining functions like this is called composition. The 
expression is evaluated “inside ош” because the outer 
application of max can't be evaluated until the value of 
its second argument is known, The inner application of 
max is therefore evaluated first using the values of b and 
с: the result is used as the actual parameter in the outer 
application. 

Another way to combine functions is to define more 
powerful ones by using simpler ones as building blocks. 
If we often need to find the largest of three numbers, we 
might define 
function MaxOf3(x y, z: NTEGER)INTEGER; 
begin 

МахОІЗ : = 
end; 


and apply it by writing MaxOf3(a,b,c). 


тах(х,тах(у,2)) 


PROGRAMMING WITH FUNCTIONS 
Pascal is called an imperative language because programs 
written in it are recipes for doing something. If our pro- 
grams consist only of functions, we can concentrate on 
the results and ignore how they're computed. Forget that 
(continued) 
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sart is a piece of code and think of sqrt(x) as a way of 
writing a value in your program, and you'll get the idea. 
You can think of MaxOf3 in the same way if you ignore 
the way it works inside. By defining a toolkit of useful func- 
tions and combining them, we can build powerful pro- 
grams that are short and easy to understand. 

In Pascal, functions can return only simple data objects 
such as numbers or characters, but real programs use big 
data structures and can't easily be written using these func- 
tions. In Hope. functions can return any type of value, in- 
cluding data structures equivalent to Pascal's arrays. 
records, and much more. Programming in Hope has the 
flavor of simply writing down the answer by writing an ex- 
pression that defines it. This expression will contain one 
or more function applications to define smaller parts of 
the answer. These won't usually be built in like sqrt, so 
we'll have to define them ourselves. but we'll stil! think of 
them as definitions of data objects. not as algorithms for 
computing them. 


A SIMPLE HOPE EXAMPLE—CONDITIONALS 

Let's see how we can define max in Hope. Like Pascal, 
Hope is a strongly typed language; we must tell the com- 
piler about the types of objects in our programs so it can 
check that they're used consistently. The function defini- 
tion comes in two parts—the declaration followed by one 
or more recursion equations. First we declare the argu- 
ment and result types: 


dec тах: num # num -> num: 


dec is a reserved word (must be in lowercase) signaling 
the start of the declaration of the function max. which 
takes two numbers as arguments and returns a single 
number as its result. Read the symbol : as "takes а: Names 
consist of иррегсазе. and lowercase letters (which are 
distinct] and digits and must start with a letter. The cur- 
rent fashion is to use lowercase. You can separate sym- 
bols with any number of blanks and new lines for clarity. 
А space or new line is needed only when adjacent sym- 
bols might be confused as one symbol without it. 

The next part of the declaration gives the types of the 
arguments. Integers are of the predefined type num (in 
lowercase). Read # as "and а”: alternatively, you can use 
the reserved word X. Read — as "yields" The semicolon 
marks the end of the declaration. max needs only one 
recursion equation to define it. 


--- тах(ху) <= if x>y then x else у; 


Read the symbol --- as "the value of.” The expression 
max(x,y) is called the left-hand side of the equation. It 
defines x and y as formal parameters or local names for 
the values that will be supplied when the function is 
applied. Parameter names are local to the equation. so 
x and y won't be confused with any other x or y in the 
program. The symbol <= is read as "is defined as.” 
The rest of the equation (called the right-hand side) 
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defines the result. It's a conditional expression. The sym- 
bols if, then, and else are reserved words. if the value of 
the subexpression x y is true, the value of the whole 
conditional expression is the value of x; otherwise. it's the 
value of y. The two alternative values can be defined by 
any Hope expression. 

While Pascal's conditional statement causes one of two 
actions to be performed, Hope's conditional expression 
specifies one of two values. Hope doesn't specify the 
order in which the two expressions are evaluated. On a 
computer that uses parallel processing, such as the Im- 
perial College ALICE machine, its even possible to 
evaluate all three expressions in parallel and throw away 
one of the results when the value of the condition is 
known. 


UsiNG FUNCTIONS WE'VE DEFINED 

A Hope program consists of a single expression contain- 
ing one or more function applications. When the expres- 
sion is evaluated, the result and its type are printed on 
the screen. Here's a simple program that uses max: 


max(10,20) + max(1,max(2,3)y; 
23 : num 


The rules for evaluating the expression are the same as 
those in Pascal. Function arguments are evaluated first, 
the functions are applied, and finally other operations are 
performed in the usual order of priority. 

We can also use existing functions to define new ones. 
Heres the Hope version of MaxOf3: 


dec MaxOf3 : num # num # num -> num; 
--- MaxOQOf3(xy,z) <= тах(х,тахіу.2)); 


А MORE INTERESTING EXAMPLE 

Just as Pascal's conditional statement is replaced by Hope's 
conditional value, so the repetitive statement is replaced 
by the repetitive value. Here's a Pascal function that 
multiplies two numbers using repeated addition: 


function mult(x y:INTEGER):INTEGER; 
var prod:INTEGER; 


begin 
prod : = 0; 
while y>O do 
begin 
prod := prod + х; 
y:= y-1 
end; 
mult : = prod 
end; 


It's hard to be sure this function does enough additions 
(it took me three tries to get it right). and this seems to 
be a general problem with loops in programs. A common 
way of checking imperative programs is to simulate their 
execution. If we do this for input values of 2 and 3, we'll 

(continued) 
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find that prod starts with the value O and gets values of 
2. 4, and 6 on successive loop iterations, which suggests 
that the definition is correct. 

Hope doesn't have any loop structures, so we must write 
all the additions that the Pascal program performed in а 
single expression. It's much easier to see that this has the 
right number of additions: 


dec mult : num # num -> num; 
--- mult(xy) <= 0 t X t X + .. 


or would be if we knew how many times to write + х. The 
hand simulation suggests we need to write it y times, 
which is tricky when we don't know the value of y. What 
we do know is that for a given value of y, the expressions 
mult(x,y) and mult(xy—1)-4x would have the same 
number of + x terms if written out in full. The second one 
always has two terms, whatever the value of y, so we'll 
use it as the definition of mult: 


--- mult(xy) <= mult(x y — 1)4- x; 


On the face of it we've written something ridiculous, 
because it means we must apply mult to find the value 
of muit. Remember, however, that this is really shorthand 
for 0 followed by y occurrences of +x. When y is zero. 
the result of mult is also zero because there are no +х 
terms. In this case, mult isn't defined in terms of itself, so 
if we add a special test for it, the definition terminates. 
A usable definition of mult is 


--- mult(xy) < = if y 20 then 0 else mult(x,y — 1) + x; 


Functions that are defined using themselves like this are 
called recursive. Every Pascal program using a loop can 
be expressed as a recursive function in Hope. All recur- 
sive definitions need one case (called the base case) where 
the function isn't defined in terms of itself, just as Pascal 
loops need a terminating condition. 


ANOTHER WAY OF UsiNG FUNCTIONS 

Hope enables us to use a function with two arguments 
as an infix operator. We must assign it a priority and use 
it as an infix operator everywhere, including the equations 
that define it. The definition of mult used as an infix 
operator looks like this: 

infix mult : 8; 

dec mult : num # num -> num; 

--- x mult y < = if y 3 0 then 0 else x mult(y — 1) + x; 


A bigger number in the infix declaration means a higher 
priority. Since a priority of 8 is higher than that of the sub- 
traction operator, mult's second argument, у- 1. in the 
recursion equation must be in parentheses. Most of 
Hope's standard functions are supplied as infix operators. 


OTHER KINDS OF DATA 

Hope provides two other primitive data types. A truval 

is equivalent to Pascal's Boolean data type and has values 
Icontinued) 
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true or false. We've already seen an example of an ex- 
pression that defines a truval: X 2 y. > is a standard func- 
tion whose type is num # num —> truval. We can use 
truvals in conditional expressions and combine them with 
the standard functions and, or, and not. 

Single characters аге of type char, with values ‘a’, `b’, 
and so on, Characters are most useful as components of 
data structures such as character strings. 


DATA STRUCTURES 

Practical programs need data structures, and Hope has 
two standard kinds already built in. The simplest kind. 
called a tuple. corresponds to a Pascal record. We can bind 
a fixed number of objects of any type together into a tuple. 
For example: (2,3) and ('a',true) are tuples of the type num 
# num and char # truval. respectively. 

We use tuples when we want a function to define more 
than one value. Here's one that takes the time of day de- 
fined in terms of seconds since midnight and converts it 
to hours, minutes, and seconds: 


dec time24 : num —> num # num # num; 
--- time24(s) <= (s div 3600, 

s mod 3600 div 60, 

s mod 3600 mod 60); 


div is the built-in integer division function. and mod gives 
the remainder after integer division. If we type an applica- 
tion of time24 at the terminal, the resulting tuple and its 
type will be printed on the screen in the usual way. 


time24(45756), 
(12,42,36) : (num # num £ num) 


The second standard data type. called а list. corresponds 
roughly to a one-dimensional array in Pascal. It can con- 
tain any number of objects [including none at all), but they 
must all be the same type. For example, [1,2,3] is ап ex- 
pression of type list(num). 

There are two standard functions for defining lists. The 
infix operator :: (pronounced "cons ") defines a list in terms 
of a single object and a list containing the same type of 
object: 


10 :: [20,30,40] defines the list [10,20,30,40] 


Dont think of :: as adding 10 to the front of [20,30,40]. 
It really defines a new list, [10,20,30,40], in terms of two 
other objects without changing their meaning, rather in 
the same way that 1 + 3 defines a new value of 4 without 
changing the meaning of 1 or 3. 

The other standard list function is nil. which defines a 
list with no elements in it. We can represent every list by 
an expression consisting of applications of :: and nil. When 
we write an expression like 


[с',а', Ч] 
Hope considers it to be just a shorthand way of writing 
(continued) 
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'c zs (a. (1 nil) 


Another shorthand way of writing lists of characters is to 
enclose the character string in double quotes: "саг. When 
the result of a Hope program is a list of numbers, it's 
printed out in the concise bracketed notation: if it's a list 
of characters, it's printed in quotes. 

Every data type in Hope is defined by a set of primitive 
functions like :: and nil. They're called constructor func- 
tions and aren't defined by recursion equations. When we 
defined a tuple. we were actually using a standard con- 
structor called , (pronounced "comma"). Later on we'll see 
how constructors are defined for other types of data. 


FUNCTIONS THAT DEFINE LISTS 

If we wanted to write a Pascal program to print the first 
n natural numbers in descending order. wed probably 
write a loop that printed one value out on each iteration. 
For example, 


for i: = п downto 1 do write(i); 


In Hope we write'one expression that defines all the 
values at once, rather like we did for mult: 


dec nats : num -> list(num); 
--- nats(n) <= if n=0 then nil else n::nats(n - 1); 


nil is useful for writing the base case of a recursive func- 
tion that defines a list. If we try the function at the ter- 


minal by typing 


nats(10); 
[10,9,8,7,6,5,4,3,2,1] : list(num) 


the numbers are in descending order because that's the 
way we arranged them in the list, not because they were 
defined in that order. The values in the expression defin- 
ing the list are treated as though they were all generated 
at the same time. On the ALICE machine they actually are 
generated at the same time. To get the results of a Hope 
program in the right order, we must put them in the right 
place in the final data structure. 

If we want the list of the natural numbers n through 1 
in ascending order, we need to use another built-in opera- 
tion, <> (pronounced "append"). that concatenates two 
lists. 


--- nats(n) <= if n=0 then nil else nats(n 1) <> [n]; 


We put n in brackets to make it into a (single-item) list 
because <> expects both its arguments to be lists. We 
could also have written (n::nil) instead of [n]. 


DATA STRUCTURES AS PARAMETERS 

Suppose we have a list of integers and we want to write 
a function to add up all its elements. The declaration will 
look like this: 


dec sumlist : list(num) — > num; 
We need to refer to the individual elements of the actual 
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parameter in the equations defining sumlist. We do this 
using an equation whose left-hand side looks like this: 


--- sumlist(x у)... 


This is an expression involving list constructors and cor- 
responds to an actual parameter that is a list. x and y are 
formal parameters. but they name individual parts of the 
actual parameter value. In an application of sumlist like 


sumlist([1,2,3]) 


the actual parameter will be "dismantled" so that x names 
the value 1 and y names the value [2, 3]. The complete 
equation will be 


--- sumlist(x :: y) <= x + sumlist(y); 


Notice there's no base case test. As we might expect, it's 
the empty list, but we can't test for it directly in the equa- 
tion because there's no formal parameter that refers to 
the whole list. In fact. if we write the application 


sumlist(nil) 


we'll get an error message because we can't dismantle nil 
to find the values of x and y. We must cover this case 
separately using a second recursion equation: 


--- sumiist(nil) <= 0; 


The two equations can be given in either order. When 
sumlist is applied, the actual parameter is examined to 
see which constructor function was used to define it. If 
the actual parameter is a nonempty list, the first equation 
is used, because nonempty lists are defined using the :: 
constructor. The first number in the list gets named x and 
the remaining list y. If the actual parameter is the empty 
list, the second equation is used because empty lists are 
defined using the constructor nil. 


PATTERN MATCHING 

An expression composed of constructors appearing on 
the left-hand side of a recursion equation is called a pat- 
tern. Selecting the right recursion equation and disman- 
tling the actual parameter to name its parts is called pat- 
tern matching. When you write a function, you must give 
a recursion equation for each possible constructor defin- 
ing the argument type. 

Sometimes we don't need to dismantle the actual param- 
eter, and we can use a formal parameter in the pattern 
that matches the whole object. irrespective of what con- 
structors were used to define it. As an example. let's see 
how we could define our own version of the append func- 
tion to concatenate two lists. Let's call it cat. 
infix cat : 4: 
dec сағ: list(num) # list(num) -> list(num); 

--- (h:zt)catr <= h:: (t cat г); 
-— nil cat r <= г, 


The first list parameter is matched by the pattern (h::t) 
(continued) 
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sophisticated technology 
used in color monitors. 
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| he big difference is 

b* that the MB-142 
monitor does the job for 
significantly less money. 
The MB-142 is designed 

to interface economically, 
too. Imagine seeing your 
favorite business graphics 
or CAD/CAM packages, 
such as Lotus 1-2-3, Ener- 
graphics, Chart-Master, 
AutoCAD, CADDraft and 
VersaCAD, in ultra-high 
resolution black and 

white. Also, take full 
advantage of your pro- 
gram's windowing 
capability using the large 
14-inch screen. 

Take a good look at the 
differences that set the 
MB-142 apart from the rest. 
No other monochrome 
monitor gives you the 
fatigue-free black and 
white viewing, text and 
graphics capabilities 
and easy interface. 
Naturally enough, 
the MB-142 is from 
Roland DG—the 
new computer 
peripherals company 
that's pointing the way 
to the future. Look for 
this and other Roland 
products at fine com- 
puter dealers 
everywhere. 

For more information, 
contact: Roland DG, 

= 7200 Dominion Circle, Los 
Angeles, CA 90040. 
(213) 685-5141. 


tish a 
bution for 
instant reverse 
screen 


| 


| or business, 
М. black and 
white makes 
more sense 
than green 
and black 


The software programs listed are trademarks 
of the following companies: AutoCAD, 
AUTODESK, Inc.; CADDraft, Personal CAD 
Systems, Inc.; Chart-Master, Decision 
Resources, Inc.; Energraphics, Enertronic 
Research, Inc.; Lotus 1-2-3, Lotus Develop- 
ment Corp.; VersaCAD, TAW Systems, Inc. 
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Inquiry 385 for End-Users. Inquiry 386 for DEALERS ONLY. 


The $59.95 
Data Switch 


DATA SPEC presents the affordable data switch. At $59.95" you 
can conveniently switch between your peripherals without the 
need for expensive equipment. You also gain outstanding durability 
with the following quality features: 


e Full metal construction • All 25 pins switched 
ғ Complete shielding (Exceeds ЕС.С. > Gold plated connector pins 


requirements) » Sale “break before make" 
• Reinforced printed circuit boards operation 
« Anil-skid feet ә One year warranty 


Isn't it about time you benefit from high performance at affordable 
prices? The $59.95 data switch from DATA SPEC. Ask for it at your 
nearest authorized DATA SPEC dealer. 


UEEE S LEO 


FROM ALLIANCE ПЕБЕЛИКСМ COAPORATI 


20120 Plummer Street » Chatsworth, CA 91311 » 1-818-993-1202 


'Manulacturer's sugggated retail! price Гог model АВ-25 А/В switch. A/B/C (25 or 38 pun 
configurations) and cross matrix data swilches are also available. 


SCopyright 1985 Atisncp Research Corporation 


THE TOP OF THE LINE IBM COMPATIBLE 


zz PC/XT SUMMER SPECIALS 


FEATUR 

РАНЫ істі РОТИ Compute 

© Hc PC, MS-DOS, CPES 

в Of course, (his әлі competes run Flight 
finito Lotus 1-23, 
Река, Peachiree, D base П А 18, РС 
Paint. Auto САП, and tans of mê ware. 


EA es] 
NOVA AT IMB пайын beard, based #80286 CPAT (Option 
SIE) 1969 pownr sappy, Pree 1.2MB floppy dr. ЗА 
hart фай, 2 Serial parallel card, keyboard. 


Sm XT 2988... vitj- ven ЛА ums 
ЖАҚ maher board, case, 190 por 
жцқыу, Ie М, ште, 5 park compas 
multifumciion curd, IOMB hard dak, 
ОТС Н.П. спейтейее гөй рор, фе 
controller 


Law 
power supply. fs hi. drive, D park 
олари maltifenction, color 
ih ott ттт 


UPGRADE AIT ler FC te IT 

Балға. Teac HE H.1L+DTC соает. . МОЧА сетити, JOMB, 20M5, 102 Tape 
back ар systems in 

NOVA етісте саро кий И paer supply 
fr 1D & арс аскар 


DISH DRITE вы ИЕМЕН nad. ACCESSORIES 


io marab .. 
МАЛ 6-р bord wk (AST 6 pack 
compatible) . ne 
Mon graphic cd Восава compa) 
Fer голо 8 


Ж сал ME RUP 


Keytranics пре A815] keyboard 
Haer boyboard (made ia l.S.A.) 
Amd SHIA ember moniter. 

Атабек сөйле TV (7200240) 


DEALER INQUIRIES WELCOME. — SOW POUT RITS AVAILABLE 
COMPUTRADE COMPANY (in Koll Commercial Center) 
780 Trimble Road, Suite 605, San Jose, СА 95131 
Tel. (408) 946-2442, Telex: 171605 
Hours: Mon-Fri 9:00 a.m.-6:00 p.m. 
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so that its first item (the "head") and the remaining list 
(the "tail") can be referred to separately on the right-hand 
side. The second recursion equation covers the case when 
the first list is empty. The second list parameter is matched 
by the pattern r whether it's empty or not. 

In addition to writing enough recursion equations to 
satisfy all the parameter constructors, we must also be 
careful not to write sets of equations in which more than 
one pattern might match the actual parameters, because 
that would be ambiguous. 

We can write patterns to match arguments that are 
tuples in the same way. When we wrote mult(x,y) you prob- 
ably thought the parentheses and the comma had some- 
thing to do with the function application. In fact. we were 
constructing a tuple. and the parentheses were needed 
only because the tuple constructor (,) has a low priority. 
Hope treats all functions as having only one argument. 
This can be a tuple when you want the effect of several 
arguments. Without the parentheses 


mult x, y 
would be interpreted as 


(mult (x), y) 
A recursion equation with the left-hand side 
--- mult ( x, y ) «z 


is just a pattern match on a tuple. The first item in the 
tuple gets named x and the second one y. 

We can even use pattern matching on num parameters. 
These are defined by two constructors called succ and 
Q. succ defines a number in terms of the next lower one. 
O has no arguments and defines the value zero. Surely 
О is a value, not a function? Well, мете already used to 
thinking of function applications as another way of writing 
values, so it's quite consistent to think of O as a function 
application. Here's a version of mult that uses pattern 
matching to identify the base case: 


infix mult : 8; 

dec mult : num # num -> num; 
--- x mult 0 <= О: 

--- x mult succ(y) <= (x mult y) + x; 


We can read succ(y) as "the successor of some number 
that we'll call y” Instead of naming the actual parameter 
y as we did in the original version of mult, were naming 
its predecessor. 


SIMPLIFYING EXPRESSIONS 
In Pascal programs we can simplify complex expressions 
by removing common subexpressions and evaluating 
them separately. Instead of writeln((x + y)*(x + y); we 
would probably write z :2 x+y; writeln(z*z);. which is 
clearer and more efficient. Hope programs consist only 
of expressions. and it's even more important to simplify 
them. We do this by using a qualified expression: 
(continued) 


New Generation Communications 


Our new Crosstalk Mark 4 behaves 
just as reliably as the Crosstalk 
you've always trusted. But when you 
ask it for a bit extra, you're in for 
some Surprises. 


Up To 15 
Concurrent 
Sessions 


Mark 4 supports the X. PC multiple- 
session protocol, so it's capable of up 
to 15 concurrent communications 
sessions, each with the end-to-end 
error-checking needed for 
tomorrow's higher speed modems. 

With more than one session going 
on at once, you need some way to 


keep track of them all. Crosstalk Mark 
4 has that, too. 


What You Get |5 
What You See 


Mark 4 identifies each session with 
a "page" number. You can flick from 
one session to another with one 
keystroke. See each one full screen. 

But if you'd like to keep an eye on 
more than one session at once, you 
can create windows — as many as 
you need in any size or shape — to 
display Пет all. 


Menu? Or 
Command? 


No matter how expert you are, 
Mark 4 is just your speed. Н operates 
on command, or with a menu, or 
any combination of the two. 
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If you need help at any point in 
your command sequence, Mark 4 
gives you suggestions that apply 
precisely to the task at hand. 


Why Repeat 
Yourself? 


If you make the same calls often, 
as rnost people do, Mark 4 can save 
you à lot of dull repetition. It has 
built-in command programs to call 
up and log in to most of the major in- 
formation utilities. 

But Mark 4 goes one step further. It 
can “memorize” any command 
sequence you perform, then repeat it 
that way any time you ask it to. You 
can't make programming much 
easier than that. 


And Now, By 
Popular Request ... 


— Mark 4 has a text-editor built 
in. You can create and 
edit files without 
adel A to leave 


— are 4 
emulates the 

most popular 
terminals, including 


[ВМ 3101, DEC УТ-52, VT-100, and 
the TeleVideo 900 series. Most other 
programs emulate one or two. 

— Inaddition to X.PC, Crosstalk 
Mark 4 supports Kermit, Xmodern, 
and of course our own Crosstalk 
protocol. 


How New Ils New 
Generation 
Communication? 


New enough for the advanced 
breed of modem that's already 
coming around the corner. New 
enough to give you the best high- 
speed, error-checked communication 
possible on noisy phone lines — or 
secure dedicated lines. 

Finally, because Crosstalk is 
already the industry standard for 
small business computers, Mark 4 is 
at home in a broader universe than 
any other communications software. 

It may be new and improved 
and revolutionary — but 
it's still Crosstalk. 


B 


1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
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THE PRICE PERFORMANCE LEADER 
IN PC-AT MEMORY 
EXPANSION 


NOW — The absolute best value in PC-AT memory 
expansion is available from Macrotech, a leader in 
memory products for nearly four years. With 120 
nanosecond ram chips and low power consumption, 
Macrotech's MSR-AT sets a new performance stan- 
dard. The MSR-AT is available in up to 3 megabytes at 
the lowest price in the industry. 


Features: 


* Addressing flexibility; XENIX users can address up to 3 
megabytes on any 128k boundary. DOS users can add sys- 
tem memory up to 640k and aiso create ram disks of up to 
2.5 megabytes. 


* High quality multi-layer PC board is fully assembled and 
tested. Fully sotdered construction provides highest possible 
reliability. 

* Low power consumption and single card свел provide ор- 
tima! cooling even when more than one MSR-AT is installed. 


* 120 nanosecond ram chips assure optimal performance 
even with clock speeds above 6mhz. 


* Full one year warranty. 


ONLY $1450 for full 3 megabytes. Check our low price on 
other configurations. 


Dealer and OEM inquiries welcome. 
MACROTECH International Corp. 


5551 lrondale Avenue 
= eo 
EX | 


Chatsworth, СА 91311 
: Phone: (800) 824-3181 
In Calif: (818) 700-1501 - Telex: 9109970653 
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let z == x+y in z*z; 


This looks like an assignment, but it isn't. == is read as 
"is defined as," and z is local to the expression following 
the in. If we write something like 


lel 2 == z41inz*z 


мете actually introducing a new variable, z, to use in the 
subexpression z*z. It hides the original! one in the sub- 
expression 2+1. 

There's a second form of qualified expression for peo- 
ple who like to use variables first and define their mean- 
ings later. It looks like this: 


2%2 where 2 == х+у; 


The result of the qualified expression is the same whether 
we define it using let or where. х+ y is evaluated first, and 
its value is used in the main expression. 

The qualifying expression will often be a function ap- 
plication that defines a data structure. If we want to name 
part of the structure, we can use a pattern on the left-hand 
side of the 22 symbol. 


dec time12 : num -> num # num; 
--- timel2(s) < = (if h >12 then h ~ 12 else h,m) where 
(h,m,s) == time24(s); 


Well use this construction most often when we write 
recursive functions that define tuples. Suppose, for exam- 
ple, that we want to form a string of words from a sentence. 
For simplicity, a word is taken to be any sequence of char- 
acters, and words are separated in the sentence by any 
number of blanks. The sentence and a single word will 
be list ( char ) objects and the final sequence of words 
a list(list(chan). 

It's fairly straightforward to obtain the first word. Here's 
a function that does it: 


dec firsttry : list(char) -> list(char); 
~—— firsttry(nil) «- nil; 
--- firsttry(c 25) <= if c='' 
then nil 
else c :: firsttry(s); 


One of the nice features of Hope is that we can type in 
and print out any kind of value, so it's easy to check out 
the individual functions of our program separately. If we 
test firsttry we'll see 


firsttry ( "You may hunt it with forks and Hope" ) ; 
"You" : list ( char ) 


But there's a problem here, because we're going to need 
the rest of the sentence if we're to find the remaining 
words. We must arrange for the function to return the re- 
maining list as well as the first word. This is where tupies 
come in: 


dec firstword : list(char) -> list(char) # list(char); 
--- firstword(nil) <= (nil, nil); 
(continued) 


IT’S NICE TO HAVE 

A WORKAHOLIC 
PERSONALITY 
AROUND THE OFFICE. 


Кад 


When you need hard сору, 
leave the hard work to your office 
workaholic—a Datasouth printer. 
There's a high performance worka- 
holic Datasouth for every hard 
copy job around your office. 

Move mountains of words 
and data with a never-say-die 
DS 180 or a DS 220. Type out 
correspondence with a speedy 
DaisyWheel 36. Or get an all- 
purpose Personal Printer to work 
overtime next to your desktop PC. 

And get personal support 
direct from Datasouth, toll-free. 

Set up an interview with a 
high performance workaholic 
today. Call for the name of your 
nearest Datasouth distributor. 


H | G H Ре Re On IMT СЕ PR Nee ae S 


AVAILABLE NATIONWIDE Datasouth Computer Corporation CALL TOLL FREE: 
THROUGH OUR NETWORK OF Box 240947 • Charlotte, NC 28224 ы қ * 
SALES AND SERVICE DISTRIBUTORS 704/523%8500Тіх 6843018 DASOU UW 1-800 -222- 4528 
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--- firstword(c :: s) <= ifc = 
then (nil,s) 
else ((C :: w, r) where 
(w,) == firstword(s)); 


The qualified expression is in parentheses so it only ap- 
plies to the expression after else; otherwise we would 
evaluate firstword recursively as long as the sentence is 
nonempty. even if it starts with a blank. This version of 
the function produces 


firstword('‘Hope springs eternal ...”); 
("Hope" "springs eternal . . .") : (list(char) f list(char)) 


We can use this to define a function to split the sentence 
into a list of its individual words: 


dec wordlist : list(char) —> list(list(char)y; 
--- wordlist(nil) <= nil: 
--- wordlist(c :: 5) <= if c=" 
then wordlist(s) 
else (w :: wordlist(r) where 
(м) жа firstword (c :: 5)); 


which we can test by typing an application at the terminal: 


wordlist(" While theres life theres Hope '; 
(While, there's", life," there's","Hope'] : 
list(list(char)) 

So far we ve concentrated on features of Hope that have 
something in common with traditional languages such as 
Pascal, but without many of their limitations, such as fixed- 
size data structures. We've also been introduced to the 
functional style of programming in which programs are 
no longer recipes for action but definitions of data objects. 

Now we'll introduce features of Hope that lift it onto a 
much higher level of expressive power and enable us to 
write programs that not only are extremely powerful and 
concise but that can be checked for correctness at com- 
pile time and mechanically transformed into more efficient 
versions. 


MORE POWERFUL FUNCTIONS 

The Hope compiler can spot many common kinds of 
errors by checking the types of all objects in expressions. 
This is harder than checking at run time, but it is more 
efficient and saves the embarrassment of discovering an 
error at run time in a rarely executed branch of the air 
traffic control system we just wrote. 

However, strict type checking can be a nuisance if we 
want to perform some operation that doesn't depend on 
the type of the data. Try writing a Pascal procedure to 
reverse an array of either 10 integers or 10 characters, and 
you'll see what | mean. 

Hope avoids this kind of restriction by. allowing a func- 
tion to operate on more than one type of object. We've 
already used the standard constructors :: and nil to define 
a list(num). a list(char), and a list(list{char )). The standard 
equality function 2 compares any two objects of the same 
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type. Functions with this property are called polymorphic. 
Pascal's built-in functions abs and sqr and operators like 
> and = are polymorphic in a primitive kind of way. 

We can define our own polymorphic functions in Hope. 
The function cat we defined earlier concatenates lists of 
numbers, but we can use it for lists containing any type 
of object. We do this by first declaring a kind of "univer- 
sal type" called a type variable. We use this in the declara- 
tion of cat where it stands for any actual type. 


typevar alpha; 
infix cat : B; 
dec cat : list (alpha) # list(alpha) -> list(alpha); 


This says cat has two parameters that are lists and defines 
a list, but it doesn't say what kind of object is in the list. 
However, alpha always stands for the same type through- 
out a given declaration, so all the lists must contain the 
same type of object. The expressions [1,2,3] cat [4,5,6] 
and "123" cat “456” are valid, while the expression [1, 2, 
3] cat "456" is not. The interpretation of a type variable 
is local to a declaration so it can have different interpreta- 
tions in other declarations without confusion. [Editor's note: 
In the version of Hope available on BYTEnet, the type variables alpha 
and beta are predefined. | 

Of course. it only makes sense for a function to be poly- 
morphic as long as the equations defining it don't make 
any assumptions about types. In the case of cat. it's de- 
fined using only :: and nil, which are polymorphic them- 
selves, However, a function like sumlist uses + and can 
only be used with lists of numbers as parameters. 


DEFINING YOUR OWN DATA TYPES 

Tuples and lists are quite powerful, but for more sophisti- 
cated applications we'll need to define our own types. 
User-defined types make programs clearer and help the 
type checker to help the programmer. We introduce a new 
data type in a data declaration. 


data vague == yes ++ no ++ maybe; 


data is a reserved word and vague is the name of the new 
type == is pronounced "is defined as" and ++ is pro- 
nounced “or.” yes, по and maybe are the names for the 
constructor functions of the new type. We can now wtite 
function definitions that use these constructors in pattern 
matches: 


dec evade : vague => vague; 
--- evade ( yes ) <= maybe; 
--- evade ( таубе) <= по; 

The constructors can be parameterized with any type 
of object, including the type that's being defined. We can 
define types like lists, whose objects are of unlimited size 
using this kind of recursive definition. Here's a user-defined 
binary tree that can contain numbers as its leaves: 


data tree == empty ++ tip(num) + + nodettree # tree); 
(continued) 


Attention 
Earth. The BDS 
Laser invasion is 

roof that all 8-page/minute 

aser engines are not created equal. =. 
BDS Corporation is the planet's largest — Шы. 
manufacturer of devices using the ЯВ № - 
printer mechanisms. And now, at the risk causing 
permanent brain damage to anyone with a ergs OOK of c 
aser or daisy wheel printers, we are proud annot 
laserprinter, the BDS Laser 630/8. | 


OFFICE-READY АТ $3495, BATTERIES NOT INCLUDED 

_ As the designation “630/8” implies, the new BDS lager | 

is Diablo 630-compatible and operates at 8 xu өз per m | 

$3495, this is exactly what you need for a clean Jandir 

office and word-processing environment. No Software | 

versions. No retraining all the secretaries. No more с 

sound-proofing enclosures or long walks to the рп! 

(the BDS laserprinter is quiet enou h to ай ДАКИШ yo 

library). And no surprises. Like paying $4750 by the tima vo | 

all the options you really need for your offica, 5 е 
Now, however, the distance between В05 and the oth | 

daisy competition really starts opening ир, —— 
You'll start out using your standard word-procassin 

Even before you teach people how to imbed 1ypele 

codes into their text, they'll be able to 28 d | 

the intelligent control panel. I. | м 
For example, they may want to change таш. | 

Like blowing up text size for speeches and overheat 

for text compaction, or printing sideways for sp 


* Н 4 т 
КІ" ІШЕ ТН 
же. ч 


the BDS laserprinter will remember these news atting М | А 
а power failure (we don't even need batteries, becat 
non-volatile memory)! > - 

Nine typefonts are provided in the базіс confi iralion, | : 
plete, for $3495. With optional font cartridges, up torsi . 
typefonts may be simultaneously online for us АШ any de Cuma 

Competitive distance becomes рагвесв with the BD 
architecture. One of the optional font cartridges allows cu 
user-defined typefonts to be downloaded from the host con 
Which ought to create a Pia. business for sup ш 
corporate logos, bar codes and specia oie arat i қ 

e final leap into hyperspace, and ahead of the compe қ . 
achieved with dual-porting. Two computers can connect ta T : 
laserprinter, via one parallel and one serial Ше „ 18р, S3 

For the office which hasn't yet standardized оп ал 
network, two independent workstations сап be COnmee 
tually, one of the laser ports can connect to а Lj М. ШШ: 
while the other can connect to a ПігМ0-ботат 
host supermini or PC. D» 

All of the above capabilities com 
to open up vast possibilities. Both 
for today and tomorrow. 

TAKE THIS AD 
TO YOUR LEADER 

If you're a For- = oe | 
tune 1000-size = ИИ — | 
company, we Can P 22 Er = — | Е 


Federal Express | 
your BDS r 
630/8 the same 
day you call us MI — 
with your pur- : 0(734)740025 Au | 
chase order EE -- 
number? lf you're a smaller corpse we'll lau ch com ' 
tion probe in your direction, that wi give you the г | 
our nearest, authorized dealer. Ай 
Oh. We don't mind landing the BDS unit next’ 
to the other, inferior daisy wheels ог lasas (4 
you may uy have. Of course, after — — 
running them side by side, you may - 
want to shoot your old printer 
straight out of (no pun 
intended) a cannon. 
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MICRO CONTROLLED 
DIGITAL DATA RECORDER 


FEATURES: 


Microprocessor controlled 
data buffering • Buffers 
data in RAM • Data 
comes in at any standard 
baud rate, plays back at 
any baud rate (switchable) 
ғ Tape runs only during 
block record/playback % 
85232 inpuUoutput 110/ 
220 v ac or 12 v dc * 1.2 
MB per tape sida • Uses chrome oxide audio cassettes • Has 
hold-off during playback via CTS line « No data hold-off during 
record. 


APPLICATIONS: 


PROCESS CONTROL * POINT OF SALE * TELEPHONE 
SWITCH LOGGING (SMDR) е INSTRUMENTATION • DIAG- 
NOSTIC SUPPORT • PROGRAM LOADING е DATA LOGGING. 


BUFFERED VERSION MODEL PD1-BF 
NON BUFFERED VERSION - MODEL PD-1 


TO ORDER, DIAL: 
(201) 356-9200 


£D 


236 Lackland Driva 
Middlesex, N.J. 08846 


ATTENTION 
DISK JOCKEYS 


Give your PC Drive Power! 


Vfeature 
for IBM AT, XT and compatibles 
supports BIG disks 


secures disk data. 


Vfeature operates with АТ. and XT-compatible 
hard disk controllers. 


Golden Bow Systems 


370.00 . ; 
Add $3 for shipping! at PF cn Second Ave., Suila F 
hands . 


& и“ San Diego СА 92103 
California residents add (378) 288-8348 
8% sales tax owe 
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There are three constructors: empty has no parameters 
and defines a tree with nothing in it. tip defines a tree in 
terms of a single number, and node defines a tree in terms 
of two other trees. Figure | shows a typical tree. 

Here's an example of a function that manipulates trees. 
It returns the sum of all the numbers in the tree; 


dec sumtree : tree -> пит; 
--- sumtree (empty) <= 0; 
--- sumtree (tip(n) <= п; 
--- sumtree (node(l,r) <= sumtree(l) + sumtree(r); 


(continued) 


Figure |: A typical binary tree. 


Listing la: The polymorphic function flatten can operate 
on trees of any tupe object. 


dec flatten : tree(alpha) -> list(alpha): 

--- flattenfempty) <= nil; 

--- flatten(tip(x)) <= X: nil: 

--- flatten(node(x,y) <= flatten(x) <> flatten(y); 


Listing Ib: These examples demonstrate the function 
flatten on various types of trees. 


flatten(noda(tip(1), node(tip{2),tip(3)))); 

[ 1,2, 3]: list 

flatten(node(tip( one"), 
noder(tip(""two'^, 

ИР three"); 
['one"',"two'',"three"'] : list(list(char)) 
flatten(nodex(tipxtip( а”), 

подейір(етріу), 
іріподедірг с), 


empty))))): 
| tip{'a'} empty, поде(Нр{’с”), empty) |: list(tree(char)) 


- Lanz&issas Nm am | : " » J | P L 
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This will rene 
your trust nthe 


— whos ever sent data 
over phone lines knows the problems 
it can present. 

Information gets mumble- 
jumbled. $4,000 invoices become 
$40,000 invoices. And soon your 


company’s lost a pretty penny over 


some modem foul-up. 
Well, now you can say good-by 
to all chat. 


“MNP ts a trademark of Microcom, Inc. “Copyright 1985 Codex Corp. 


phone company. 


Because Codex just came 
out with a modem that over- 
comes the inadequacies of phone 
line performance. 

(Codex, as your friends in 
data processing will tell you, is 
the industry's acknowledged 
leader in state-of-the-art 
products, in service, in just about 
everything that has to do with 
networking.) 

The Codex error-correcting 
pc modem is a serious business 
modem. 

It gives you data trans- 
missions more than 10,000 times 
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Unfortunately, there's no shorthand for writing tree con- 
stants like there is for list constants, so we've got to write 
them out the long way using constructors. If we want to 
use sumtree to add up all the numbers in the example 
tree, we must type in the expression 


sumtree(node(nodertip(1), 
node(tip(2), 
tip(3))), 
node(node(empty, 
|. tip(4)). 
tip(S))); 


This isn't really a drawback because programs that ma- 
nipulate complex data structures like trees will generally 
define them using other functions. However. it's very useful 
to be able to type any kind of constant data structure at 
the terminal when we're checking out an individual func- 
tion like sumtree. If we want to test a Pascal program 
piecemeal. we'll usually have to write elaborate test 
harnesses or stubs to generate test data. 


MAKING DATA MORE ABSTRACT 
The identifier list isn't really a Hope data type. It's called 
a type constructor and must be parameterized with an 
actual type before it represents one. We did this every time 
we declared a list(num) or a list(char}. The parameter can 
be a user-defined type. as with a list(tree). or even a type 
variable, as in list(alpha), which defines a polymorphic data 
type. Constructing new data types like this is a compile- 
time operation, not to be confused with constructing new 
data values, which is a run-time operation. 

You can define your own polymorphic data types. Here's 
a version of the binary tree we defined earlier that can 
have any type of value in its leaves: 


data tree(alpha) == empty ++ 
tip(alpha) ++ 
node(tree(alpha) # tree(alpha)); 


Once again, alpha is taken to be the same type throughout 
one instance of a tree. If it's a number, then all references 
to tree(alpha) are taken as references to tree(num). 

We can define polymorphic functions that operate on 
trees of any type of object because our tree constructors 
are now polymorphic. Listing | shows a function to "flat- 
ten" a binary tree into a list of the same type of object. 


EvEN MORE CONCISE PROGRAMS 
The importance of polymorphic types and functions is that 
they let us write shorter, clearer programs. It's rather like 
the way Pascal subroutines let us use the same code to 
operate on different data values, but much more power- 
ful. We can write one Hope function to reverse a list of 
numbers or characters. while we'd need to write two iden- 
tical Pascal subroutines to reverse an array of integers and 
an array of characters. 
We can use polymorphic functions whenever we're con- 
(continued) 
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cerned only with the “shape” of a data structure and not 
with the objects in it. Sometimes, however, we'll also want 
to apply some function to the primitive data items in the 
structure. Here's a function that defines a list(num) whose 
elements are the squares of another list(num) using a func- 
tion called square: 


dec square : пит -> num; 
--- square(n) <= n*n; 


dec squarelist : list(num) => list(num); 
--- squarelist(ni) «= nil; 
--- squarelist(n :: |) <= square(n) :: squarelist(|); 


Every time we write a function to process every element 
of a list, we'll write something almost identical to square- 
list. Неге$ a function to define a list of factorials: 


dec fact: пит -> num; 
--- fact(0) <= 1; 
--- fact(succ(n)) <= succ(n) * fact(n); 


dec factlist : list(num) -> list(num); 
--- factlist(nil) <= nil; 
--- factlist(n :: |) <= fact(n) :: factlist(l); 


factlist has exactly the same "shape" as squarelist; it just 
applies fact instead of square and then applies itself recur- 
sively. Values that differ between applications are usually 
supplied as actual parameters. Hope treats functions as 
data objects, so we can do this in a perfectly natural way. 
A function that can take another function as an actual 
parameter is called a higher-order function. When we 
declare it we must give the type of formal parameter stand- 
ing for the function in the usual way. The declaration of 
fact tells us it's пит -> num. Read this as “а function 
mapping numbers to numbers." 

Now let's see how we can use this idea to write factlist 
and squarelist as a single higher-order function. The new 
function needs two parameters—the original list and the 
function that is applied inside it. Its declaration will be 


dec alllist : list(num) # (num -> num) -> list(num); 


The "shape" of alllist is the same as factlist and squarelist, 
but the function we apply to each element of the list will 
be the formal parameter. 


——- alllist(nil, f) <= nil; 
--- alllist(n :: |, f) <= t(n) :: alllist(l,f); 
We use alllist like this: 


alllist( (2,4,6], square ); 

[ 4,16,36 ] : list ( num ) 
alllist( [ 2,46 ], fact ); 

[ 2,24,720 ] : list ( num ) 


Notice that there is no argument list after the functions 
square or fact in the application of alllist, so this construc- 
tion will not be confused with functional composition. 
fact(3) represents a function application, but fact by itself 
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represents the unevaluated function. 

Higher-order functions can also be polymorphic. We can 
use this idea to write a more powerful version of alllist 
that will apply an arbitrary function to every element of 
a list of objects of arbitrary type. This version of the 
function is usually known as map: 


typevar alpha, beta ; 


dec map : list(alpha) # (alpha -> beta) -> list(beta); 
--- map(nil, f) <= nil; 
--- тар(п :: |, f) <= f(n) :: map(l,f; 


The definition now uses two type variables, alpha and 
beta. Each one represents the same actual type through- 
out one instance of map, but the two types can be 
different. This means we can use any function that maps 
alphas to betas to generate a list of betas from any list 
of alphas. 

The actual types aren't restricted to scalars, which makes 
map rather more powerful than we might realize at first 
sight. Suppose we've got a suitably polymorphic function 
that finds the length of a list: 


typevar gamma; 

dec len : lis(gamma) -> num; 
--- len(ni) <= 0; 

--- len(n (|) <= 1 + len(l); 


len( [2,4,6,8] ) + len(‘‘cat’’); 
7 : num 


We can use map to apply len to every element of a list 
of words defined by wordlist: 


map(wordlist( Тһе form remains, the function never 
dies"), len); 
[ 3,4,8,3,8,5,4 | : list ( пит ) ; 


In this example alpha is taken to be of type list(char) and 
beta to be a number, so the type of the function must 
be (list(char) — 2 num). len fits the bill if gamma is taken 
to be of type char. 


COMMON PATTERNS OF RECURSION 

map is powerful because it sums up a pattern of recursion 
that turns up frequently in Hope programs. We can see 
another common pattern in the function len used above. 
Here's another example of the same pattern: 


dec sum: list(num) => num; 
--- sum(ni) <= 0; 
--- sum(n :: 1) <= n + sum(l); 


The underlying pattern consists of processing each 
element in the list and accumulating a single value that 
forms the result. In sum, each element contributes its 
value to the final result. In len, the contribution is always 
| irrespective of the type or value of the element, but the 
pattern is identical. Functions that display this pattern are 
of type (list(alpha) -> beta). 
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In the function definition, the equation for a nonempty 
list parameter specifies an operation whose result is a 
beta. This is + in the case of len and sum. One argument 
of the operation will be a list element, and the other will 
be defined by a recursive call, so the type of the operation 
needs to be 


( alpha # beta -> beta } 


This operation differs between applications, so it must 
be a parameter. Finally, we need a parameter of type beta 
to specify the base case result. The final version of the 
function is usually known as reduce, and its definition 
looks like this: 


dec reduce : list(alpha) # 
(alpha # beta -> beta) # 
beta 
-> beta: 


--- reduce(nilf,b <= b; 
--- reduce(n :: ШБ) <= f(n,reduce(|,f,b)); 


To use reduce as a replacement for sum we'll need to 
supply the standard function + as an actual parameter. 
The word nonop must precede the function + in the 
parameter list, so the compiler won't try to use it as ап 
infix operator here. 


reduce([1,2,3],nonop +, 0); 
6 : num 


If we use reduce as a replacement for len, we're not in- 
terested in the first argument of the reduction operation 
because we always add | whatever the list element is. 
Here's a function that ignores its first argument: 


dec addone : alpha f£ num —> num; 
--- addone(. |, n) <= n + 1; 


We use — to represent any argument we dont want to 
refer to. 


reduce("a map they could all understand”, addone, 0); 
31 : num 


Like тар, reduce is much more powerful than it first ap- 
pears because the reduction function needn't define a 
scalar. Heres a candidate that inserts an object into an 
ordered list of the same kind of object: 


dec insert : alpha # list(alpha) -> list(alpha); 


--- insert(i,nil) <= i: nil; 
--- inserti, h :: t) <= ifi «h 
then i :: (hi: 0) 


else h :: insert(i,t); 


Actually, this isn't strictly polymorphic, as its declaration 
suggests, because it uses the built-in function <, which 
is only defined over numbers and characters, but it shows 
the kind of thing we can do. If we use it to reduce a list 
of characters, 
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reduce ( “All sorts and conditions of теп”, insert, nil ) ; 
" Aacddefiillmnnnnoooorssstt" : list ( char ) 


wel see that it actually sorts them. The sorting method 
(insertion sort) isn't very efficient, but the example shows 
something of the power of higher-order functions and of 
reduce in particular. It's even possible to use reduce to 
get the effect of map, but that's left as an exercise for the 
reader, as they say. 

Of course, map and reduce work only on list(alpha). and 
well need to provide different versions for our own struc- 
tured data types. This is the preferred style of Hope pro- 
gramming because it makes programs largely independent 
of the "shape" of the data structures they use. Here's an 
alternative kind of binary tree and a reduce function for 
it. The tree holds data at its nodes rather than its tips. 


data tree(alpha) == empty ++ 
node(tree(alpha) # alpha # 
tree(alpha)): 
dec гесікее : tree(alpha) # 
(alpha # beta —> beta) # 
beta —> beta: 


--- redtree (empty, f, b) «- b 
--- redtree (node(l, v, г), f, Б)<= 
redtree(l, f, f (v, redtree(r,f,b))); 


Here's the Hope version of tree-sort using the new kind 
of tree and the two kinds of reduce to construct and flat- 
ten them. First, a suitable tree-insertion function: 


dec instree : alpha # tree (alpha) -> tree(alpha); 
--- instree (ieempty) <= node(empty,i,empty); 
--- instree (i,node(l,v,r)) <= 
if i«v 
then поде(тягее(, 1), vr) 
else noder(l,v,instree(i,r)); 


The tree-sort function is now almost trivial to write: 


dec sort : list(alpha) -> list(alpha); 
--- sort(l) <= redtree(reduce(|,instreeempty), 
nonop ::,nil); 


sort("Mad dogs and Englishmen’’); 
" EMaadddegghilmnnnoss" : list ( char ) 


ANONYMOUS FUNCTIONS 

When we used map and reduce, we had to define extra 
functions like fact and square to pass in as parameters. 
This is a nuisance if we don't need them anywhere else 
in the program and especially if they're trivial, like sum 
or addone. For on-the-spot use in cases like this, we can 
use an anonymous function called a lambda-expression. 
Here's a lambda-expression corresponding to sum: 


lanbda(xy) => х + y 


The symbol lambda serves to introduce the function and 
x and y are its formal parameters. The expression X + y 
(continued) 
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Hope functions possess "full rights" 
and can be passed as actual 
parameters like any data object. 


is the function body, The definition is just a recursion equa- 
tion with => instead of <=. Here's another lambda- 
expression used as the actual parameter of reduce: 


гедисе( ("ов "Час" “tic” ], lambda(a,b) => 
b <> a, nil); 
“tictactoe” : list(char) 


There can be more than one recursion equation in the 
function definition. They're separated from each other by 
the symbol |, and pattern matching is used to select the 
appropriate one. Heres an example that uses pattern 
matching in a lambda-expression to avoid division by zero 
when the function it defines is executed: 


map([1,0,2,0,3],/'ambda(0) => 0 | 
(succ(n) => 100 div ѕисс(п)); 
( 100,0,50,0,33 ] : list ( num ) 


FUNCTIONS THAT CREATE FUNCTIONS 

As we've seen. Hope functions possess "full rights" and 
can be passed as actual parameters like any data object. 
It should be no surprise that we're allowed to return a func- 
tion as the result of another function. The result can be 
a named function or an anonymous function defined by 
a lambda-expression. Here's a simple example: 


dec makestep : num => (num —2 num); 
--- makestep() <= lambda х => i + х; 


makestep ( 3 ) ; 
lambda X => 3 + x: num -> num 


Аз we can see from trying makestep. its result is an 
anonymous function that adds a fixed quantity to its single 
argument. The size of the increment was specified as an 
actual parameter to makestep when the new function was 
created and has become "bound in" to its definition. If 
we try the new function, we'll see that it really does add 
3 to its actual parameter. 


makestep (3) (10); 
13 : num 

There are actually two applications here. First we apply 
makestep to 3, then the resulting anonymous function is 
applied to 10. Finally, here's a function that has functions 
as both actual parameter and result: 


dec twice : (alpha -> alpha) -> (alpha -> alpha); 
--- twice(f) <= lambda x => f(f(x)); 
Here we're creating a new function that has a single argu- 


ment and some other function f bound into its definition. 
The new function has the same type as f. We can see its 
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effect using a simple function like square: 


twice(square); 
lambda x => square(square(x)) : num -> num 


twice (square) (3); 
81 : num 


The new function applies the bound-in function to its argu- 
ment twice. We can even bind in twice itself. generating 
а new function that behaves like twice except that the func- 
tion eventually bound in will be applied four times. 


twice(twice); 
lambda x => twice(twice(x)) : 
(alpha -> alpha) -> (alpha -> alpha) 


twice(twice) (square) (3); 
43046721 : num 


CONCLUSION 

You've seen how a Hope program is just a series of func- 
tions that are regarded as definitions of parts of a data 
structure—the "results" of the program—and how the 
powerful idea of higher-order functions allows us to cap- 
ture many common program patterns in a single function. 

Some of these ideas will already be familiar to users of 
LISP. but they appear in a purer form in Hope because 
there are no mechanisms for updating data structures like 
LISP’s SETQ and RPLACA or for specifying the order of 
evaluation like GO and PROG. Unlike LISP programs, Hope 
programs are free from side effects and possess the 
mathematical property of referential transparency. 

You've seen features that are primitive or lacking in LISP 
and in most imperative languages. The data declaration 
lets you define complex data types without worrying 
about how they're represented, and pattern matching lets 
you decompose them. so you can use abstract data types 
directly without writing access procedures and without 
the hassle of inventing lots of new names. The typing 
mechanism lets the compiler check that you're using data 
objects in a correct and consistent way, while the idea of 
polymorphic types stops the checking from being too 
restrictive and lets you define common data shapes with 
a single function. 

Higher-order functions and polymorphic types let us 
write very concise programs. Programmers are more pro- 
ductive and their programs are easier to understand and 
to reason about. Referential transparency further improves 
our ability to reason about programs and makes it pos- 
sible to transform them mechanically into programs that 
are provably correct but more efficient in their use of 
space or time. You can find out more about this by reading 
john Darlington's "Program Transformation" on page 201. 
Finally, referential transparency frees the meaning of Hope 
programs from any dependence on the order they're eval- 
uated іп, making them ideal for parallel evaluation on 
suitable machines. You'll be seeing more of Hope and lan- 
guages like it in the future. m 


The next step 
for your PC 
isnt as bigas 
vou think. 


Introducing the 


The best of 
both worlds. 


For owners of IBM Personal 
Computers, combining personal 
productivity and business 
applications is now less of a leap 
than ever before. 
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There's a new IBM product that 
marries the IBM System/36 and 
the IBM Personal Computer to 
give you the best of both worlds. 


Meet the newest member 


of the System/36 Family. 
It's called the IBM System/36 РС. 
Very small but it opens up new 
worlds for your personal computer. 
Very affordable with a price 
starting at $5,995, yet capable of 
running System/36 programs that 
will help you run your business. 
Even if you've never 
owned a computer before, 
this can be your first 
business system, instantly 
offering the capability of 
running your business right 
now and expanding it in 


tu 
| i 


Multiuser system. 

System/36 PC can be a 
standalone computer for small 
companies or a departmental 
system or even part of a 
distributed network for larger 
companies, providing multiuser 
access to data. 

The System/36 PC is made up 
of a 5364 Processor attached to 
an [ВМ PC, PC XT or PC АТ 
And you can connect up to three 
more of these personal computers. 
Or you can connect terminals 
such as System/36 printers or 
displays. 

Flexibility. 

Whether your business has 
two employees or more than 
2,000, the System/36 PC can 
combine the personal 
productivity of your PC with the 
business applications of the 
System/36 Family. 

The System/36 can handle all 
facets of your business— 
distribution, sales analysis and 
general ledger functions. 
Accounts payable, inventory 
control and payroll. 


IBM System/36 РС. 


And you can get traditional PC 
functions such as spreadsheets 
and word processing. 

Software for the System/36 has 
been developed over the years 
and has proven invaluable in all 
kinds of businesses of all sizes. 
And with the thousands of 
programs written for both IBM 
PC and System/36, the sky’s the 
limit for business and planning 
applications. 

The System/36 PC even 
provides you with data security 
features so that the right data 
gets into the right hands. 


Small yet powerful. 
All of this processing power 
can sit right on a desk or under it 
—either horizontally or vertically. 

It measures a mere 21)4"x1634" 


хо” —about the ЕТ. 
\ A ' 


size of a small 

sultcase. 
o 
СМА 


Yet as small as 
it is, this little box 
has multiple processors, with 
main memory that can be 
dedicated to running your 
business functions. In plain 
English, this means you can get 
better response time. The 
System/36 PC comes with a 
1.2 MB diskette drive and either 
40 or 80 MB disk storage, 
depending on your information 
storage needs. 
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Easy to use. 

The System/36 PC is easy to 
learn and to use. If you need 
assistance, it has over 2,800 
“help” screens that take you 
step-by-step through any rough 
spots. You can merge data you've 
generated on your PC with 
information that’s on your 
System/36 PC. And you can 
share information that is stored 
in the System/36 PC with other 
attached IBM Personal 
Computers or System/36 
terminals. 

Compatibility is high so that 
you can keep on using many of 
the PC peripherals and programs 
you may already own. 

Easy growth. 

What happens when your 
small office becomes bigger? 

That’s what the System/36 
Family is all about. No matter 
what size your business, there's a 
member of the System/36 Family 
that can help you do whatever 
you do, better. 

Ás your needs become greater, 
there's the mid-sized 5362 
processor that offers 
greater performance and 


сап handle up to22 A 
personal computers ог == ШШШ z 
System/36 terminals, ИИА 


Then theres the original 
System/36—the 5360 processor 
—the largest member of the 
System/36 Family, which can 
handle up to 36 personal 


computers or System/36 
terminals. 

Any one of these processors 
can function as the central 
processor in your office. Each 
can communicate with PCs or 
larger systems, giving 
communication and connectivity 
new meaning by allowing 
departments to share data. 

So if your dreams are big but 
your office is small, the new 
System/36 PC is the perfect step 
for you to take. You not only get 
the best of both worlds, you also 
get ІВМ product reliability. And 
authorized ІВМ on-site service is 
available anywhere in the U.S.A. 

For a free brochure on the IBM 
System/36 PC or for information 
on product availability from 
participating [ВМ Product 
Centers, Authorized PC Dealers 
or Value Added Dealers, call 
1 800 IBM-2468, ext. 104, LL. Or 
call your IBM marketing — 


— ——— — — 
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REVIEWER'S NOTEBOOK 


by Glenn Hartwig... ee 265 
THE TaNDY 1000 
by Rich МАШ. ................... 266 
ІВМ PaAscAL 2.00 
ру Patrick J. Ғінл................. 275 
REVIEW ҒЕЕОВАСК,.,............ ,.283 


OUR REVIEW ОҒ THE TANDY 1000 focuses оп а system that is earning а 
good reputation for its combination of features and for its relatively low price. 
In fact, Rich Malloy. our senior technical editor in New York, called to revise 
the pricing, which had dropped since he had written the review. Now the basic 
single-floppy system sells for just less than $1000 instead of almost $1200, 
as originally reported. Prices for systems with either two floppy-disk drives 
or the |5-megabyte hard-disk drive were correspondingly reduced. While some 
of its interface characteristics seem to have been consciously modeled after 
the IBM PCjr (light pen. graphics, and sound). other features (position of 
primary and secondary drives) remain staunchly Tandy. 

Mr. Malloy reports he is generally impressed with the Tandy 1000, especially 
with its keyboard design. Its layout and feel (and the inclusion of indicator 
lights) are identical, he says, to the Tandy 2000 and carry on a laudable tradi- 
tion. A fly in the ointment is the location of the function keys, which tend 
to crowd the regular numeric keys. Other aspects of the machine show gener- 
ally logical design and an emphasis on making things easier for, and more 
accessible to, the user. 

Patrick J. Finan notes that while IBM's first Pascal compiler conformed closely 
to the way the language was first specified, users wanted features that simply 
weren't there. Such things as good documentation, increased memory access, 
path names on files, and support of a math coprocessor were on the wish 
list. With version 2.00 a lot of features have been added, but some are still 
missing. Furthermore, those that have been added are sometimes not imme- 
diately apparent if you're used to version 1.00. 

One of the obvious improvements is the fact that the documentation is now 
about twice as big as before. Mr. Finan reports that much of the information 
in the first of the two new volumes is the same as in the original edition: however, 
better organization and the inclusion of numerous examples make it far easier 
to find your way around. Mr. Finan takes a detailed look at each aspect of IBM 
Pascal 2.00. making this review as good a guide as you're likely to find. 
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The problem with spreadsheets is they 
get printed the wrong way. 


| You still have а lot of stapling, gluing, 
or taping to look forward to before your 

printout is readable. 

To really get ahead, go Sideways.” 

Sideways is the clever software program that prints 

your spreadsheets—you guessed it—sideways. So your 

spreadsheet columns need never fall off the edge of 

your printer paper again. 
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With Sideways on your side, no spreadsheet you invent 
with Lotus 1-2-3? Symphony," VisiCalc? Multiplan? or 
SuperCalc" is too wide! And if's just as powerful an 
ally when you're creating far-into-the-future schedules 
and pert charts. So for a presentable printout, get rid 
of that glue stick and scotch tape— put your best foot 
forward and go Sideways. 


You can go Sideways today with an IBM* PC or an 
Apple? ll, and over a dozen different printers, including 
Epson® Okidata, IBM? Apple? C. Itoh and Mannes- 
mann Tally. Ask for Sideways at your local Computer- 
Land? Entre, or other computer store. Or mail a $60 
check to Funk Software, РО. Вох 1290, Cambridge, 
MA 02238. Or call 617-497-6339. MC/Visa accepted. 


SIDEWAYS PRINTS SPREADSHEETS SIDEWAYS. 
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REVIEWERS NOTEBOOK 


hree new systems we received 

this month have provoked special 
interest. Each represents a different 
road for the user—different from each 
other and different from what most 
users are already familiar with. 

First to arrive was the Epson QX-16. 
The Epson gives you the choice of 
MS-DOS, CP/M-80, or an upgraded 
Valdocs operating system. It has а 
user-programmable keyboard: two 
quad-density. 720К-Буе floppy-disk 
drives (that can also be configured as 
380K- or 360K-byte drives); 512K 
bytes of RAM; and both Z80A and 
8088 microprocessors, The QX-16 can 
take three option cards. A green 
monochrome, bit-mapped, 640- by 
400-pixel monitor is standard, as are 
both serial and parallel interfaces. 

First glances indicate this is a nice 
machine, especially if you're now 
bound to one type of operating sys- 
tem and software and would like to 
get the benefit of other programs 
without abandoning your present 
library. Getting a full review through 
the mill is definitely on the boards. 

We've encountered several of the 
new 80286 machines over the past 
months, mostly at shows and in the 
hands of software developers. The 
Kaypro 286i is one of the first produc- 
боп-гип hardware units we've seen. 
however, that is available to users. 
Even so, there are lags. Ours, for ex- 
ample, came with a notice that its own 
DOS 3.0 was still under development 
and that the user should pop in a 
copy of IBM's PC-DOS 3.0. In a pinch. 
and with some tweaking. you can 
even get MS-DOS 2.0 to run. This. 
however, seems a little like running a 
Ferrari on economy unleaded. 

Kaypro's 286i is a no-bones-about- 
it IBM PC AT look-alike, right down to 
the little luggage keys that lock the 
redesigned keyboard (which should. 
finally bring some relief to touch- 


typists). It also costs less than the IBM 
PC AT and, so far. seems to have few 
widely reported problems living up to 
its advanced billing. 

The Ericsson Ergo-Screen Portable 
gave us one pleasant surprise and a 
number of pleasant nonsurprises in 
our cursory prereview look. Primarily, 
the unit we got has the full-blown 
512K bytes of main memory instead 
of the 256K bytes mentioned as stan- 
dard equipment in the company's 
advertisements. It partially compen- 
sates for the lack of a second disk 
drive by letting you configure a RAM 
disk and run your programs from 
drive C. | happen to be relatively com- 
fortable with RAM disks in spite of oc- 
casional minor disasters. Most people 
| know are not. Whether or not you 
feel this is a computer you can use will 
depend a lot, | suspect, on how you 
feel about RAM disks. 

The gas-plasma screen is certainly 
more readable than an LCD screen in 
most lighting conditions. If you really 
want the screen to stand out, however, 
you lower the blinds and turn off the 
overheads. When you cut down the 
ambient light, the screen background 
tends to fade into the general gloam- 
ing; it's easy to imagine (and see) the 
gas-plasma characters as simply float- 
ing before your eyes. 1 don't know 
how Га care for this effect on a long- 
term basis, but it has seemed natural. 
even enjoyable, for the short time Гуе 
looked at it. 

As with the Ericsson desktop. the 
Portable's keyboard seems a little light 
to me and | tend to bounce it around 
while typing. Unlike the desktop. 
which is so quiet as to be almost 
eerie, the Portable establishes a pretty 
firm background hum (and still seems 
to get warm). One thing: І have to 
keep myself from thinking of it as a 
laptop in spite of its size and shape. 
Not only do you plug it in to use it. 


but it weighs about I6 pounds. It is 
a portable desktop system and, seen 
from that vantage, is an interesting ex- 
ample of what can be done to alter 
the standard physical profile of func- 
tional. yet mobile, computing 
resources. 


Q uite a nice utility for the Mac- 
intosh is the TurboCharger from 
Nevins Microsystems Inc. This is a disk- 
caching program. The company 
claims it can increase performance by 
500 percent simply because reading 
a sector from RAM is 500 percent 
faster than reading it from a disk. The 
simple brochure that serves as 
documentation states that normal 
performance increases of around 200 
to 300 percent are more typical. This 
kind of speed increase for the Mac- 
intosh is not to be taken lightly. And 
indications so far seem to be that it 
does what it claims with no nasty sur- 
prises. ] use it with a modified Finder 
and can get in and out of most pro- 
grams even faster than what Nevins 
claims for an average time. On top of 
that, you can increase performance a 
little more by buffering your writes in 
RAM as well as caching program sec- 
tors. In this case you get full RAM-disk 
capability and only save to disk when 
you eject the disk. Nevins warns 
against this practice, and I'm not sure 
the company's wrong to do so. Гуе 
used the "buffer writes" function a lit- 
tle: while it increases speed some- 
what, it's not much of an increase over 
what caching will do by itself. if you're 
at all unsure of your software. you'll 
probably want to maximize the 
benefits and minimize the risk. Not 
that caching is completely safe, either. 
| accidentally kicked the plug out of 
the wall socket just after | printed this 
column and lost the whole thing. 


—Glenn Hartwig. Technical Editor, Reviews 
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A low-cost 


PC-compatible 
computer 


BY RICH MALLOY 


Rich Malloy is the New York editor 
for BYTE magazine. Не can бе 
reached at BYTE. McGraw-Hill, 
431d floor. 1221 Avenue of the 

Amencas. New York, NY 10020. 
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SYSTEM REVIEW 


The Tandy 1000 


| hen | first heard about the 
EN Tandy 1000. | was quite im- 
| pressed. It seemed to have 


almost everything | would want in an IBM 
Personal Computer clone. Plus. it had some 
of the better features of the PCjr. 

For those who haven't seen this machine 
yet, the Tandy 10005 features include one 
360K-byte disk drive [expandable to two. 
plus one 15-megabyte hard-disk drive). 
128K bytes of memory (expandable to 
640K bytes), a parallel printer port. inter- 
faces for composite monochrome and RGB 
(red-green-blue) monitors and a light pen. 
graphics and sound similar to those of the 
PCjr. joystick ports, three IBM-compatible 
expansion slots, a general-purpose collec- 
tion of software (DeskMate), and a fairly 
good price ($999). Even a full BYTE con- 
figuration (two floppy drives, 256K bytes of 
memory, monochrome monitor. and serial 
port) has a reasonable cost ($1746), con- 
sidering that you get some free software 
bundled with it. 


DESCRIPTION 
Since BYTE has published a product de- 
scription of the Tandy 1000 (see “The Tandy 
1000” Бу С. Michael Vose, December 1984, 
page 98), | will skip most of the details. Suf- 
fice it to say that the system Tandy sent me 
(two drives, 256K bytes of memory, RGB 
monitor) fits nicely on my desk and has at- 
tracted quite a bit of attention (see photo 
1). The system's fan is quieter than that in 
my IBM PC, and | doubt it will be a distur- 
bance in the office or the home. | have left 
it on for long periods without noticing it. 

The disk drives follow the Tandy tradition 
of putting the primary A drive below the op- 
tional B drive. And while the disk drive 
latches do not have that feel of quality | 
have noticed on other machines, the disk 
drives themselves are fairly quiet and seem 
to work well. 

The machine's general design is logical. 
The on/off switch is on the far end of the 
right side of the machine (just like IBM). but 


many other items are on the front where 
they are accessible. These include the key- 
board and joystick connectors and a red re- 
set button. You access the expansion-board 
slots through the front as well. 


KEYBOARD 

Tandy seems to know how to design key- 
boards. Apparently recognizing a good 
thing when they see it. Tandy's designers re- 
issued the Tandy 2000 keyboard with hardly 
a key label changed. The Tandy 1000 key- 
board (see photo 2) has the same layout. 
the same superior feel, and the same 
welcome relief from the standard clone 
keyboards that keep appearing on the 
market. Some of its better features are a 
separate inverted T cursor-key layout, a left 
Shift key and carriage return in the places 
where you would expect them, indicator 
lights for the Caps and Num Lock keys. 12 
function keys arranged horizontally, and a 
Hold key. In short. it is one of the better key- 
boards on the market. 

The only aspect of it 1 dont like is that 
the function keys are too close to the nu- 
meric keys. For example, | sometimes hit the 
5 key when | mean to hit F5. Also, if you 
are accustomed to IBM's vertical function 
keys, the horizontal arrangement can be 
confusing. And since some of the keys have 
different key codes than those on the IBM 
PC, you might find that in a small number 
of programs these keys do not work as they 
should. For example. the XyWrite 11 Plus 
word processor does not recognize the 
Tandy's cursor keys. It looks to the numeric 
keypad, as on the IBM PC. Fortunately, Xy- 
Write II Plus lets you reconfigure the key- 
board as you wish. 


DISPLAY 

Two displays are available for the Tandy 
1000: a green monochrome display ($150) 
and an RGB display ($550). 1 didnt get a 
chance to look at the monochrome display. 
but the RGB display looks good (see photos 
3 and 4). It is IBM PC-compatible and pro- 


duces a fairly sharp picture with good 
colors. In fact, it has better resolution and 
color than the $429 IBM display often 
bundled with the PCjr. 

One problem with this display is that the 
picture 15 sometimes a bit jumpy, as if it 
were hypersensitive to power-line noise. 
Also, the monochrome text characters are 
not as sharp as those of the IBM PC mono- 
chrome adapter, the Compaq. or the AT&T 
6300. However, the monochrome display 
has the capacity to display graphics, and it 
can even display colors as shades of gray. 


INTERFACES 
The Tandy 1000 comes with a number of 
interfaces as standard equipment. These in- 
clude a parallel printer connector, two joy- 
stick connectors, and a light-pen connector. 
Surprisingly. a serial RS-232C connector is 
missing; this seems to be another tradition 
in the TRS-80 Model Ш/4 family. 

| did not try the joystick or light-pen ports. 
but the printer port seemed to work fairly 
well. Those readers with a Model II] or 4 
will be glad to find that the 1000 uses the 
same 34-pin card-edge connector to Cen- 
tronics-connector printer cable ($40). | tried 
this port with a Star Micronics Gemini-10X 
printer, and it worked fine. 


EXPANSION 
When it comes to expansion, the good 
news is that the 1000 has three expansion 
slots that Tandy claims are IBM PC-compat- 
ible. But they are only about 11% inches 
long, instead of the usual 13 inches. This is 
a consequence of the 10005 small foot- 
print. Since all the IBM boards I had were 
big. multifunction 13-inchers, | had no way 
of testing how compatible these slots are 

The size of these slots might be a major 
fault of this system. If your intended use of 
the Tandy system depends on an unusual 
expansion board, you should make sure 
that board will be short enough to fit into 
the [000. 

Most of the more routine boards are 


already available from Tandy (eg.. extra 
memory, serial port, modem). But note that 
if you fill up the 1000 with a full comple- 
ment of memory (640K bytes on two 
boards) and a serial port. all your slots will 
be in use. 

One of the advantages of the IBM PC is 
the large number of expansion cards avail- 
able for it. If only a small number of these 
cards are short enough for the Tandy 1000. 
Tandy owners might miss out on one of the 
main advantages of an IBM PC-type system. 

| did get a chance to use two boards pro- 
duced by Tandy. One was a memory board 
that boosted the Tandys memory up to 
256K bytes. It also included direct memory 
access (DMA) capability. which speeds up 


(continued) 


Photo |: The Tandy 1000 with RGB display and two floppy-disk drives. 
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the system and helps explain the high 
price ($300) of this board. 

The other board | tested was 
Tandy's 300-bits-per-second modem 
board. | admit to a bias against inter- 
nal modems. An external modem can 
tell you instantly when you dial a 
wrong number or the line has been 
disconnected. That said, | was also 
disappointed to find that this modem 
is not Hayes-compatible (it is, of 
course, Radio Shack-compatible), and 
none of my software would work with 
it. The 1000's DeskMate did work but 
had several problems. My advice is to 
avoid this board. Get the serial board 
and a good external modem. 


SOFTWARE 
The Tandy 1000 comes standard with 
MS-DOS version 2.11, Microsofts GW- 


REVIEW: TANDY 1000 


BASIC. and DeskMate, a simple, inte- 
grated software package. This is a 
pretty good bundle of software, but 
[ had a minor problem with all three 
packages. 

First, the operating system seems to 
work pretty well. № has all the basic 
features and, if you want, you can 
even run IBM PC-DOS 3.0 on the 
Tandy. The problem is that the docu- 
mentation overall is very skimpy. 
worse even than Microsofts own 
manual for its operating system. In 
fact, there was nothing at all in the 
way of a separate DOS manual. | hope 
that better documentation will soon 
be available. 

The version of BASIC | received was 
quite good but incomplete. For exam- 
ple it enables you to access the 
Tandy's 16-color graphics, but it would 


Table 1: A comparison of the word-processor portion of DeskMate with 
WordStar 3.3 running on the Tandy 1000. Except for scrolling. DeseMate 
performs fairly well. Tests were done using a standard 4000-word (22K bytes} 
document. 


DeskMate 


Document toad 6.0 
Document save 8.7 
Search for last word 5.1 
Scroll 78 
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Photo 2: The keyboard of the Tandy 1000. Note that it is very similar to the Tandy 


2000's keyboard. 
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not access the modem port too well. 
Here again, the manual was a bit 
skimpy. This is unfortunate. since many 
people might be using BASIC for the 
first time on this machine. Tandy has 
informed me that by the time this ar- 
ticle appears, a new complete version 
of BASIC will be available. 


DESKMATE 

DeskMate is a fairly good software 
package that has several interesting 
features. It has a word processor, a 
database manager. a spreadsheet, a 
calendar/alarm, an auto-dialer, a com- 
munications program, and a bulletin- 
board program. Unfortunately. the 
quality of the individual parts might 
leave some serious users a little disap- 
pointed. Most of the parts can be de- 
scribed as fairly good, and some are 
very friendly. But a few, such as the 
auto-dialer, are downright огпету. | 
have yet to get that part of the pro- 
gram to work. 

Also, it seems to me that a little 
extra programming work could have 
turned DeskMate into a much better 
program. For example, the Text word 
processor has most of the features 
you would expect to find in a word 
processor and, in fact, is very similar 
to the text processor on the portable 
Model 100. To top it off. it is pretty 
fast (see table 1). But it does not con- 
tain a Move command. You have to 
copy a block of text and then go back 
and delete the original block. 

| have another example. The spread- 
sheet documentation gives you a for- 
mula for amortization payments. This 
is a laudable idea, but if you try to cal- 
culate your monthly payments for a 
30-year mortgage, you are in for a sur- 
prise, The spreadsheet cannot raise a 
number to a power greater than 20. 
and this means that you cannot 
calculate the payments for any loan 
longer than 20 months. There is no 
logical reason why this limitation 
should exist. 

| like a lot of DeskMate’s features. 
| particularly appreciate the menu sys- 
tem that lets you access any docu- 
ment or spreadsheet very easily. But 
my feeling is that if you intend to do 

(continued) 


АТ A GLANCE 


Name 
Tandy 1000 


Manufacturer 
Tandy/Radio Shack 
1500 One Tandy Center 
Рой Worth, TX 76102 
(817) 390-3011 


Size 
(without display) 
165 by 134 by 5.9 inches 


Components 

Processor: 16-/8-bit 8088. 
4.77 MHz 

Memory: 128K to 640K bytes 
ol memory 

Mass storage: One or two 
360K-byte 54-inch floppy-disk 
drives, MS-DOS formal 
Monochrome display: Green 
phosphor, composite video, 
80-character by 25-line text, 
IBM PC-compatible char- 
acters; graphics are 640 by 
200 pixels with four levels of 
gray 

Color display: ІВМ РС- 
compatible RGB; graphics are 
640 by 200 pixels with four 
colors, or 320 by 200 with 16 
colors 

Keyboard: 90 keys, including 
four cursor keys, 12 program- 
mable function keys 
Interfaces: Parallel pnnter port 


Software 
MS-DOS 2.11, GW-BASIC, 
ОезКМае integrated soltware 


Options 

Monochrome display ($150). 
RGB display ($550). seria! 
port ($99), 256K bytes ol 
memory ісігі ($300). second 
disk drive ($300), internal 
300-bps modem ($180), 
15-megabyte hard disk 
($2345) 


Documentation 

DeskMale tutorial (140 pages), 
DeskMate reference (82 
pages), BASIC reference (74 


pages) 


Price 

With 128K bytes of memory 

and one drive $999 

With 256K bytes of memory. 
two drives, and monochrome 
display: $1746 


= 1 rt нина 
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MEMORY SIZE (К BYTES) 


с 200 400 600 800 1000 
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о 400 800 1200 1600 2000 


BUNDLEO SOFTWARE PACKAGES 
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zi rt а T ам РС 
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Тһе Memory Size graph shows the standard 
and optional memory available for the three 
computers under comparison. The Disk Stor- 
age graph shows the highest capacity ol one 
and two floppy-disk drives for each system. Тһе 
Bundled Software Packages graph shows the 
number of software packages included with 


each system, The Price graph shows the list 
price of each system wilh two high-capacity 
lloppy-disk drives, а monochrome monitos, а 
printer port and а serial роп, 256K bytes ol 
memory (64K bytes for 8-bit systems), and the 
standard operating systern and BASIC inter- 
preter for each system. 
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The rear panel of (he Tandy 1000. Note the three expansion 
slots on the right, one of which is occupied by an internal 


270 


modem. 


DISK ACCESS IN BASIC (SEC) 
250 : 


SYSTEM UTILITIES (SEC) 


40K FILE COPY 


Е] TANDY 1000 


The graph for Disk Access in BASIC shows how long it takes to write 
and to read a 64K-byte sequential text file to a blank floppy disk. 
(For the program listings, see June 1984 BYTE, page 327, and Oc- 
tober 1984, page 33.) In the BASIC Performance graph, the Sieve 
results show how long il takes to run one iteration of the Sieve of 
Eratosthenes prime-number benchmark. In the same graph. the 
Calculations column shows how long it takes to do 10000 multiplica- 
lion and 10000 division operalions using single-precision numbers. 
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ТД IBM PC 


Inside the Tandy 1000. Note the short expansion-card slots. 


BASIC PERFORMANCE (SEC) 
250 


ҰЛ APPLE ПЕ 


The System Utilities graph shows how long it lakes to format and 
copy a disk (adjusted for 40K bytes of disk data) and to transfer a 
40K-byte file using the systern utilities. The Spreadsheet graph shows 
how long the computers take to load and recalculate a 25- бу 25-cell 
Microsoft Multiplan spreadsheet where each cell equals 1.001 times 
Ihe cell to its lelt. The tests for Ihe Tandy 1000 used MS-DOS 2.11 
and GW-BASIC. The tests for the Apple Пе were done with ProDOS. 
The IBM PC was tested with PC-DOS 2.0 and BASICA, 


serious work, you will probably have 
to purchase one of the good single- 
purpose software packages, such as 
pfs:Write, Multiplan, РСЛВІК, or dBASE 
||. Use DeskMate for simple applica- 
tions and experimentation. 


PERFORMANCE 

As you might know, the IBM PCjr was 
not only a bit incompatible with the 
IBM РС. it was also a bit slower (see 
“The IBM PCjr by Rowland Archer 
ir.. August 1984 BYTE, page 254). My 
question was: Would the Tandy be as 
slow as the РСТ or as slow as the PC? 
| tested the 256K-byte version of the 
Tandy 1000 with its BASIC interpreter 
and with Multiplan. 1 also removed 
the optional memory board and tried 
some of the tests again to see if the 
DMA capability on that board made 
much of a difference. Finally. ! put 
DeskMate through some standard 
tests to see how capable it was. The 
results were interesting. 

In the BASIC tests, the Tandy 1000 
was as fast as the IBM PC for Disk 
Write and the Sieve. But it was signifi- 
cantly slower in the Disk Read and 
Floating-Point Calculations tests. al- 
though not as slow as the PCjr. In the 
System Utilities and Spreadsheet 
tests, the Tandy was again appreciably 
slower. However. in one test, the 40K 
File Сору. the Tandy 1000 was even 
slower than the PCir. 

When I took out the extra memory 
board with ОМА, I expected some dif- 
ference in disk access times. but the 
BASIC tests showed practically no dif- 
ference. The Spreadsheet tests were 
appreciably slower: The Spreadsheet 
Load was 38 percent slower, and even 
the Recalculate was about 9 percent 
slower. For some reason, the File 
Copy was a little faster than it was 
with the DMA. 

| tried to do some tests using the 
spreadsheet in DeskMate, but this 
program is not designed for speed. It 
took DeskMate 75 seconds to recal- 
culate BYTE's standard 625-cell 
spreadsheet, about seven times as 
long as it takes Multiplan. The word 
processor was a different story. Desk- 
Mate performed quite admirably with 
BYTE's standard 4000-word docu- 
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ment (see table 1). Except for scroll- 
ing. DeskMate was as fast or faster 
than WordStar 3.3 running on the 
same machine. 

Overall. the Tandy 1000 fares well 


A BASIC 2.82 

} Copyright Micros [t 

ТІНІН 1089 СУВА X^ Рес 
landy Version 8.85. 0 

(C) Copyright Кеө IL EMIT 


Licensed to Tandy Са 
се 75 Мін іе y rporation 


a b: textshot. bas 
Ok 
ВІН 
This is a sample Screen dis 
ni Play of the Tandy Wedel 1009 Personal Computer, 
BR BCDEFCRI ЛОАР 


ERA Сан, 78123456789: 442) 


against the ІВМ PC. Tandy designers 
have claimed that, in many tests, the 
1000 is actually faster than the IBM, 
but | saw no evidence of this. How- 

(continued) 
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"кур (эн о серен жен, of the Tandy Model 1000 Personal Computer. 


„8123856789. 
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Photo 3: Text on the Tandy 1000's RGB display. 


THE TANDY 19890: 


SCREEN 


MODE 5 


Photo 4: An example of color graphics on the Tandy 1000's RGB display. 
Note that in medium-resolution mode (320 by 200 pixels) the monitor can 


display a total of 16 colors, four limes 5 the number available on the IBM PC. 
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Program Editing with 


is More Productive and Less Frustrating 


because it will work YOUR way, and BRIEF elegantly integrates: 


* A high-level, readable Macro * Full "regular expression search" - 
Programming Language - allows wild cards, complex paiterns 


fuil parsing or syntax analysis . . . * À completely reconfigurable 


Complete, unlimited variables, etc. 


Edil multiple files of unlimited size 
(2 Meg is OK) 


Multiple Windows on screen with 
different or same file, fragments, etc. 


А bona-fide UNDO stack (up to 300) 
of all operations: deletions, reading 
files, search, translate, more 


FREE WITH ORDER: Best of BRIEF 
Macros" — includes Fortran. C, 
Calculator. Call before 11/30/85, 


Only 8195 


Full Refund if not satisfled in 30 days. Е 


CALL 800-821-2492. 335- Washington 5i.. Norwell. MA 02061 
177-659-157 | 


PROLOG-86" 


Become Familiar in One Evening 


Thorough tutorials are designed to help learn the PROLOG language quickly. The in- 
teractive PROLOG-86 Interpreter gives immediate feedback. In a few hours you will 


keyboard 


* Keystroke macros - for common 
typing sequences 
Suspend BRIEF to execute, exl to 
DOS - run another program (like а 
compller, dir, XREF. DIFF. or 
DEBUG) then resume BRIEF 
session 


* Compliler-specific support like auto 
indent, syntax check. compile with- 
in BRIEF 
For PC, AT, and compatibles. 


begin to feel comfortable with it. іп a few days you are likely to know enough to | 


modify some of the more sophisticated sample programs. 
Sample Programs are Included like: 


Ш an EXPERT SYSTEM 

Ш a NATURAL LANGUAGE INTERFACE 
(it generates a ВАЗЕ "DISPLAY" command) 

Ш a GAME vut takes less than 1 page of PROLOG-86) 


PROTOTYPE Ideas and Applications QUICKLY 


Serious development of experimental systems and prototypes is practical wilh the 
full syntax of PROLOG-86. 1 or 2 pages of PROLOG 15 often like 10 pages in "C", 


Programming Experience is not required but a logical mind is. PROLOG-86 supports 
ihe de facto STANDARD. 
RECENT IMPROVEMENTS: Access to MSDOS, on-line help, load Editor. 
AVAILABILITY: All MSDOS, PCDOS systems. 
FREE with order: "Best of Prolog-B6 Programs" —contest entries include: a primate 
expert system, ап automobile expert system, a blocks world natural language system, 
elc. Call before November 30. 
Only 
$125. 


335-8 Washington St., 
Norwell, Mass. 02061 
617-659-1571 


800-821-2492 


> а 
olution 
Full refund if not ystems 


satisfied during 
first 30 days. 
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REVIEW: TANDY 1000 


ever, the 1000 does match the PC on 
some tests and is not too far behind 
on the others. 


MANUALS 
| received three manuals with the sys- 
tem: a DeskMate tutorial that includes 
information on setting up the com- 
puter hardware, a DeskMate reference 
manual, and a BASIC reference 
manual. As | mentioned earlier, а DOS 
manual was nowhere to be seen and 
sorely missed. Tandy. did a nice job 
with the DeskMate manuals, although 
some parts of the program are not ex- 
plained very well. And. of course, a 
little bit of Radio Shack bias is evi- 
dent. For example, it would be nice 
if the writers had included some in- 
formation about how to set up Desk- 
Mate for a non-Radio Shack modem. 
The BASIC reference manual has 
almost everything you really need, but 
not a sentence more. And some infor- 
mation is missing. For example. it 
doesnt mention that the INKEY$ 
command will interpret the cursor 
keys as 2-byte codes rather than the 
single-byte codes used for almost 
every other key. 


SUMMARY 

The Tandy 1000 seems to be a good, 
reasonably priced IBM PC clone that 
has most of the best features of the 
IBM РС and PCjr. It is compatible with 
all the IBM software that | have tried. 
Also, it has three IBM PC-compatible 
expansion slots, but these slots are 
too short for most IBM expansion 
boards. The keyboard is good. And 
this system seems to have the same 
superior color graphics and sound 
capabilities as the PCjr. Its only defi- 
ciencies are the above-mentioned 
short expansion slots, the lack of a 
high-quality monochrome text font. 
and an incomplete (as yet) BASIC 
interpreter. 

Of course, the attractiveness of the 
machine depends to a great extent on 
its competition. At current prices it is 
a very good alternative to the IBM PC. 
| would recommend the Tandy 1000 
for all applications that do not de- 
pend on special expansion boards or 
a highly compatible BASIC. m 


2400 bps modems: 
Do you Really need 
another speed? 


e isthe shift from ЗОО to 1200 bps going to repeat itself 
at 2400 bps? The answer is both yes and no. There 
certainly are applications for 2400 bps asynch dial-up 
modems, but we shouldn't expect 1200 bps to die 
ovemight. 


€ 2400 bps modems can improve throughput, thereby 
getting tasks done quicker and more economically. 
However, 1200 bps has become the virtual standard for 
professional dial-up communications, and most users 
are nia with it. So why consider a 2400 bps modem 
at all’: 


€ One reason is flexibility. If the modem you select 
operates at all three speeds (300, 1200 & 2400) in 
accordance with accepted industry standards, it will 
serve virtually all dial-up applications now and in the 
foreseeable future. 


© The modem you select should be the 
MultiModem224. It is Bell 212A and 103 compatible at 
1200 and 300 bps, and CCITT V.22bis compatible at 
2400. It is also 100% compatible with the Hayes 
command set, meaning that it will work with virtually ali 
communications software ide n at all three speeds. 
Other features include both synchronous and 
asynchronous operation, full intelligence and a phone 
number memory. 


€ The MultiModem224 is available in both desktop and 
IBM PC™ internal card versions. (There is also а rack- 
mounted version for central sites.) And as a bonus, we 
provide free offers from ten of the most popular on-line 
information services, including CompuServe’ Dow 
Jones" and The Source” 


€ A2400/1200/300 bps modem is just a plain good 
investment. Why not let the MultiModem224 provide your 
communications for both today and tomorrow? 
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The right answer every time. 
82 Second Ave S E., New Brighton, MN 55112 (812) 631-3550 TWX 910-563-3610 
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We've Pula 
Local Area Network 
on а Disk 


Corporate Information Sharing. It's been described 
as the key to increasing a company's productivity. It's 
also why large networks of PC's are becoming more 
and more common In the workplace...in spite of the 
fact that they're costly, difficult to Install, and incompat- 
ible with much existing software. 

Finally, theres a solution to this corporate dilemma. 
its name is LANLink'" 


А Software-Driven LAN That Uses Standard, 
RS-232 Ports. A major breakthrough in local area net- 
works, LANLink™ uses your computers existing serial ports 
and runs under PC-DOS, 

Because all of the intelligence the network requires 15 
on the server and satellite diskettes, expensive network 
interface boards aren't required. 


A Powerful Network That's Cost-Conscious. If 
you've been pricing board-driven LAN's, you already 
know that they can cost over $1,000 per workstation. 

LANLink™ is different. 

Boasting a data transfer rate In excess of 100,000 BPS, 
LANLink™ |5 compatible with a wide range of programs. 
And because special boards aren't required, installa- 
tion costs are one-third that of a traditional network. 


À Network Designed the Way Business Works. With 
LANLink™ you're able to customize your network along 
departmental lines using a data-sharing hierarchy and 
password-protected access. 


Get Started With LANLink™ TODAY. Cal! The Software 
Link TODAY for complete details and the authorized 
dealer nearest you. The LANLink™ Starter Kit, priced at 
$495, comes complete with network software for both a 
server and a satellite computer. For a limited time, 50 
feet of RS-232 cable will be included free of charge. 

LANLink™ [s immediately available and comes with 
a money-back guarantee. VISA, MC, AMEX accepted. 


Linlc 


— /THE SOFTWARE LINK, INC. 

Developers of MultiLink™ and MultiLink Advanced™ 

8601 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWLINK 
CALL: 404/998-0700 

Dealer Inquiries Invited 


|. THE SOFTWARE LINK, INC./CANADA 
400 Esna Park Orive, Suite 18, Toronto (Markham), Ont. L3R 3K2 CALL: 416/477-5480 


MultiLink, MultiLink Advanced & LANLInk nre trademarks of 
в Soltware Link, Inc. PC-DOS із a trademark of IBM Corp. 


This version 
has many 


improvements, 
including 
better 
documentation 
and 8087 


coprocessor 
support 


BY PATRICK J. FINAN 


Patrick |, Finan (10519 Wyscarer 
Rd.. Cincinnati, ОН 45241) is a 
senior systems analyst wilh а large 

manufacturing company in 
Cincinnati. He has a BS. in 
electrical engineering from the 
University of Dayton and an 
М.ВА. in finance from Xavier 
University. 
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SOFTWARE REVIEW 


IBM Pascal 2.00 


ascal has always been a popular 

language for developing large 

complex applications. Its highly 
structured nature and strong data-typing 
capabilities have made it a successful teach- 
ing tool and application-development lan- 
guage. While version 1.00 of the IBM PC 
Pascal Compiler conformed closely to the 
original Pascal description. most users 
wanted improvements—better documenta- 
tion, access to all memory on a machine. 
the ability to use path names on files, and 
support of the 8087 math coprocessor. Ver- 
sion 2.00 of the IBM Pascal Compiler offers 
several new features that greatly extend the 
product's capabilities. However, not all the 
changes will be transparent for those mov- 
ing from version 1.00 to 2.00. 


DOCUMENTATION 

The first change that an IBM Pascal user will 
notice in version 2.00 is that the amount of 
documentation has doubled. The two 
manuals are well organized and easier to 
understand than the original manual. 

The first book consists of 11 chapters and 
five appendixes that cover fundamentais. it 
explains how to use the compiler and 
describes the major parts of a Pascal 
program—types, constants, variables, ex- 
pressions and statements, and procedures 
and functions. A full chapter treats program 
structure, units; and modules, and a com- 
plete discussion explains how to call 
assembly-language and FORTRAN routines. 
This book covers most of the same topics 
as the original manual, although it has been 
rewritten to include better explanations and 
many more examples. 

The second book is a language reference 
guide containing detailed explanations and 
examples of all the available commands, 
keywords, procedures, functions, and com- 
piler-directive metacommands. 


THE COMPILER 
IBM provides a SETUP program that you 
must run to build your PASI, PAS2, and 


library work disks. in building the library 
disks, you must choose one of three dif- 
ferent math modules and one of two DOS 
interface modules. Selection of the math 
module is based on whether or not you 
have an 8087 math coprocessor chip in- 
Stalled. In addition, each library has а dif- 
ferent effect on the speed, precision, and 
size of your executable (.EXE) files. 

To use the first module, 8087ONLY, you 
must have an 8087 math coprocessor in- 
stalled in the PC. Of the three math 
modules, 8087ONLY generates the least 
code, runs the fastest, and produces the 
highest-precision results. 

The REGMATH module will not use the 
8087 math coprocessor, even if one is in- 
stalled and enabled. It generates results of 
normal precision and is optimized for 
speed. 

The EMULATOR module uses the 8087 
math coprocessor if it is present and 
emulates the device if it is not. If the 8087 
is installed. programs run as fast and with 
as much precision as the 8087ONLY 
module. If the 8087 is not installed, the pro- 
gram runs much slower but with the same 
precision as with 8087ONLY. In either case, 
the run-time modules created are larger 
than those produced by 8087ONLY and 
REGMATH. 

Thus, if you have an 8087 installed, create 
the library disk with the 8087ONLY module. 
Otherwise, you need to consider the level 
of precision required by the application. 
Normal-precision applications would prob- 
ably use the REGMATH module, while ex- 
tended-precision applications would use 
EMULATOR. 

The compiler comes with a source pro- 
eram called DEMO.PAS that serves as a 
practice file for users. The manual lists the 
speed and file-size comparisons for 
DEMO.PAS using each library module (see 
table 1). 

The DOS interface library modules deter- 
mine which version of the operating system 

(continued) 
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ГАТ А GLANCE 


Мате 
ІВМ PC Pascal Compiler 2.00 


pe 
Two-pass compiler 


Manufacturer 

IBM National Distribution Division 
1000 Westchester Ave. 

White Plains, МҰ 10604 

(800) 426-2468 


Format 
Three 5%4-inch master disks, not 
copy-protected 


Computer 

IBM PC with 160K bytes of memory and 
two floppy-disk drives or one floppy drive 
and a hard-disk drive; printer 
recommended 


Documentation 
Two manuals 


Price 
$350; upgrade $100 


Audience 


Systems and application software 
developers 
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your programs will run under. The 
DOSI! library module lets programs 
run under DOS 1.10, 2.00, and 2.10. 
Path names. however, are not sup- 
ported, since paths were not available 
in versions before DOS 2.00. 

If you select the DOS20 module. 
your programs can use path names in 
file specifications at run time but will 
only run under DOS 2.00 or later. This 
library module is also required if you 
want to create code overlays using the 
LOADER function. 

Even though you can create appli- 
cations that run under DOS 1.10. 2.00, 
or 2.10, version 2.00 of the compiler 
only runs under DOS 2.00 or 2.10. You 
cannot compile programs with ver- 
sion 2.00 of the compiler using DOS 
1.10. 


REALS AND INTEGERS 
Version 2.00 offers two real-number 
data types—REAL is set equal to 
REAL4 ог REAL8 by the $REAL=n 
(where n equals 4 or 8) compiler 
metacommand. REAL4 is a 32-bit 
representation {1 sign bit, an 8-bit 
exponent, and a 23-bit mantissa) 
ranging from 8.43E -37 to 3.37E+38. 
REAL8 is а 64-bit representation 
(1 sign bit, an I!-bit exponent, and 
a 52-bit mantissa) ranging from 
4.19Е—307 to 1.67E-- 308. 
Unfortunately, IBM has changed the 
internal storage format of real 
numbers in version 2.00. This means 
that you have to convert existing 
binary data files containing real 
numbers to the new format before 
they can be used by programs 


created with the new compiler. The 


manual states that you "must convert 
these data files" before they can be 
used but does not offer a utility or 
even an explanation of how to do the 
conversion. 

New arithmetic and transcendental 
functions are included in the Pascal 
library to support these higher-preci- 
sion quantities. Unfortunately, ІВМ 
has also renamed many of the version 
1.00 transcendental functions. which 
means you must modify the programs 
that use them when you upgrade 
from version 1.00 to 2.00. For exam- 
ple. in version 1.00 the log base 10 
function was called LNDRQOQ, while in 
version 2.00 there are two: LDDROQ 
for REAL8 numbers and LDSRQO for 
REALA real numbers. 

Version 2.00 has a new data type 
called INTEGERS, which is a 32-bit in- 
teger ranging from —2.147.483.647 to 
+2,147,483,647. You can use the 
operators AND, OR, XOR, and NOT 
on INTEGER4 variables. 


DATE AND TIME 
Version 2.00 offers four new pro- 
cedures and function calls that use 
the system clock. GETDAT and СЕТ 
TIM return the date and time com- 
ponents as integer values. SETDAT 
and SETTIM let you set the system 
date and time from Pascal by speci- 
fying the integer components. 
When prompted for library names 
by the linker. you must specify the 
library IBMPAS.LIB. These routines 
eliminate the processing required to 
extract one component of the date or 
time from the traditional string for- 
(continued) 


Table |: A comparison of speed and file size for DEMO using each of the 
library modules: 808ТОМІҮ, REGMATH, ана EMULATOR. 


Math Module Execution Time 
SO87ONLY 9.26 seconds 
REGMATH 26.25 seconds 
EMULATOR 36.18 seconds 
(without 8087) 

EMULATOR 9.26 seconds 
(with 8087) 


File Size 


25,138 bytes 
28918 bytes 
31842 bytes 


31,842 bytes 


| 
пв 
C ij 
№» E al 


“А5 S ystem that keeps 
your ne Fr computer files 
from becoming public. 


P. á 
Unito Бо» bob Бы. ра Correr Pyare Frew 


= Whe Baily Chronicle 


новы n 


n r 
1 Я = 


РАЕН quud 


© Lockheed-GETEX 1985 
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Май (о: 
Lockheed-GETEX, Suite 945, 
1100 Circle 75 Parkway, Atlanta, 
GA 30339. (404) 951-0878. 


Please send me: 
О GTX-100 brochure. 
О The name of my nearest sales 
office. 


Data thieves can steal не. 
mation like that. Or erase it. 
| Or alter it to their advantage. 
| қ That's why your computer 
СТХ-100. Сотршег security — needs the protection of 
so advanced, it could even GTX-100. It’s a new kind of 
keep secrets from Mata Hari. security subsystem developed 
Does your computer talk to from Lockheed’s years of 
Strangers? Before you answer experience with high tech- 
no, remember, today’s com- nology and strict security. 
puter intruders are very skillful. GTX-100 puts an electronic 
In fact, even a famous spy wall around your sensitive 
like Mata Hari would be hard computer files and keeps your 
pressed to match their inven- private data private. 
tiveness. With one deft phone Use the coupon to get a 
call, these electronic trespassers GTX-100 brochure plus the 
can tamper with such secret name of your nearest sales 
items as privileged customer office. They'll show you how Zip 
reports, confidential corres- GTX-100 can guard your 
ровен, and marketing secrets the next time a stranger =н Lockheed. GE TEX 
intelligence. comes calling. s Giving shape to imagination. 
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mats. The procedures DATE and TIME 

are still available for situations where Listing |: Program segment showing how to declare and use the INTRP 

the string representations are more function. This function lets you access DOS function calls. 

useful. 
(^SINCLUDE: ‘IBMINTRP.INT'*) 

SYSTEM INTERFACES | PROGRAM INTRPDEMO (INPUT.OUTPUT): 

Several new system-related functions USES IBMINTRP: 

and capabilities should make pro- 

gramming easier and eliminate the шы Р OUTREGS:REGLIST: 

need for many assembly-language ROW.COL.BYTE. - ' 

subroutines. The DOSXQO function 

lets you call DOS functions directly 

from Pascal (via interrupt 21 hexadec- 

imal). This function was available in 

version 1.00 but was totally undocu- 


BEGIN {INTRPDEMO} 


mented and almost impossible to use. INREGS.AX := 1640300; {REQUEST CURSOR POSITION} 
The function parameters pass values INREGS.BX : = 16#0000; {DEFAULT PAGE} 

to the AX and DX registers. You can INTRP(16#10,INREGS,OUTREGS), {INVOKE VIDEO INTERRUPT X'10} 
шіні js paw toe ir Seat | ROW := HIBYTE(OUTREGS.DX; {CURSOR ROW NUMBER } 
specity the desired value of the COL := LOBYTE(OUTREGS.DX;; | {CURSOR COLUMN NUMBER} 


register. After you invoke the 
DOSXQO function, it returns the AL 
register as its return value and loads 
the value of the CX and DX registers | 

into the external variables CRCXQQ END. {INTRPDEMO} 
and CRDXQQ. The declarations of the 
external variables and the function 
syntax are as follows: 


VAR [EXTERN] CRCXQQ,CRDXQQ: SM 2 m жш is an example of how to use the LOADER function to 


WORD; 
"ақыт EXTERNE PROGRAM MAIN(INPUT,OUTPUT); 
The major limitation of the DOSXQQ gc m = 
function is that it only uses the AX, 'ON:GHAR; 
CX, and DX registers, while most DOS RETVAL:WORD; 


function calls use additional registers. FUNCTION LOADER (CONSTS MODULE NAME:STRING) : WORD; EXTERN; 
A more general way to access DOS PROCEDURE ADD: EXTERN: 

function calls is with the procedure PROCEDURE CHANGE; EXTERN; 

INTRP. which lets you execute any PROCEDURE DELETE; EXTERN; 

software interrupt directly. The format PROCEDURE LIST; EXTERN; 


of the call is BEGIN 

И | SELECTION : = ' '; 
INTRP (intnum, inregs, outregs); WHILE SELECTION « » 'E' DO 
The software interrupt number to be BEGIN ‚ | | " 
performed is intnum, while inregs and Woke ia tlre cat n 
outregs are special variables of the WRITELN(OUTPUT," (D)elete"); 
type REGLIST that contain the reg- WRITELN(OUTPUT.' (LJist y; 
ister and flag values before and after WRITELN(OUTPUT.' (E)nd"); 
you invoke the interrupt. The data READLN(INPUT,SELECTION); 
definition for REGLIST is included in EM ae 
a special file called IBMINTRPINT that | í i % 
must be included іп your source file. iet ың Т” иерин 
Listing | shows how to declare апа THEN ADD | 
use the INTRP function. Again, you ELSE ABORT(UNSUCCESSFUL LOAD OF MOD1',RETVAL,O); 


must specify the IBMPAS.LIB library END; {CASE OF А} 
when the linker prompts you for 
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'C': BEGIN 
RETVAL : = LOADER (MOD2.OVL’); 
IF RETVAL = 0 


THEN CHANGE 
ELSE ABORT(UNSUCCESSFUL LOAD OF MOD2’,RETVAL,0); 
END; (CASE OF С} 
'D': BEGIN 
RETVAL := LOADER ('MOD3.OVL у; 
IF RETVAL = 0 
THEN DELETE 
ELSE ABORT(UNSUCCESSFUL LOAD OF MOD3’,RETVAL,0): 
END; (CASE OF D} 
'L': BEGIN 
RETVAL :« LOADER ('MOD4.OVL y; 
IF RETVAL = 0 
THEN LIST 
ELSE ABORT('UNSUCCESSFUL LOAD OF MOD4' RETVAL.0); 
END; (CASE OF L) 
'E': WRITELN(OUTPUT, End of Program"); 
OTHERWISE; 
END; (CASE OF SELECTION] 
END; {WHILE} 
END. {МАМ} 


MODULE MOD1; 


PROCEDURE ADD; 
BEGIN 
WRITELN(OUTPUT,'This is the ADD function"); 
END; 


END. {MOD1} 
MODULE MOD2; 


PROCEDURE CHANGE; 
BEGIN 
WRITELN(OUTPUT,'This is the CHANGE function’); 
END; 


END. [MOD2] 
MODULE MOD3; 


PROCEDURE DELETE; 
BEGIN 
WRITELN(OUTPUT, This is the DELETE function); 
END; 


END. (MOD3] 
MODULE MOD4; 


PROCEDURE LIST; 
BEGIN 
WRITELN(OUTPUT.,'This is the LIST function’; 
END; 


END. (MOD4) 


А useful function, 
LOADER, lets you 
break up large 
programs into a main 
routine and one or 
more code overlays. 


library names. 

While INTRP appears to be a more 
universal approach, you should re- 
member that it must load and store 
all the registers. Time-critical applica- 
tions should use DOSXQO if they re- 
quire only the AX, CX, and DX reg- 
isters. Otherwise, you might still need 
an assembly-language routine. 

The routines INP and OUTP let you 
read and write information directly to 
a specific hardware port address. This 
might be used to read the game pad- 
dles or set the mode on the monitor 
cards. You must include the file IBM- 
PORT.INT at the top of the program. 
and a USES IBMPORT must follow the 
program declaration. You must also 
specify the library IBMPAS.LIB to the 
linker. 

A new data attribute called ORIGIN 
lets you locate a variable at a specific 
memory address. This makes the job 
of looking at system data areas easier. 
They are defined by specifying both 
the segment base and offset of the 
variable. For example, you could use 
the following definition for a word 
variable that contains the bit mask of 
the keyboard status: 


VAR KEYSTATUS [ORIGIN 
16#0040:16#0017] : WORD; 


PROGRAM OVERLAYS 
Another new and useful function, 
LOADER, lets you break up large pro- 
grams into a main routine and one or 
more code overlays. As the main pro- 
gram executes, it can bring in one 
overlay at a time. You must explicitly 
load the overlay before any of the 
(continued) 
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inquiry 360 for End-Users. 
inquiry 361 for DEALERS ONLY. 


(AUTOMATICALLY) 


WHY WASTE TIME? 
Why spend hours on programming 


when ALDEC can do it for you! 


ALDEC Logic Compiler converts logic 
schematics and equations directly into 


atandard processor object code 
Whether your schematic haa thousand 


gates, flip-flops or counters 


= in ANY configuration = 
IT DOES NOT MATTER 
Aldec can do Ш 


LOW COST "Entry" SYSTEMS: 
$38/w«, $68/sma, $395/Pro 
PROVIDE LOGIC CIRCUIT SIMULATION 


The "ENTRY" systems simulate logic equations 
and circuits built with the 7400 series ICs. 
The Mini, Small and Pro handle logic circuit 
complexities of 5, 10 and about 1,000 chips, 
respectively. There ің no practical iimita- 
tion on the connections among the chips; any 
unstable condition is displayed in a special 
SPIKE mode, and а varning is given at all 
times. Any chip's I/O can be overwritten 
individually and the circuit's response is 


displayed immediately, without recompiintion. 


Each ENTRY system has "demos" fnr teaching 
achematic entry, compilation and simulation. 
The Aldec Logic Compiler($1980), simula- 
tor($985) and processor modules($870 e2.), 
provide logic circuit emulation on standard 


microprocesEOrs тісі аж 8051, 8048, 6804 atc. 


Besides 7400 TTL library, Aldec can deliver 
other library of chips at extra charge. 
ALDEC software Bllows intermixing logic 
equatiíonm with апу netlist statements. Also, 
"Black Boxes", described by logic equations, 


can be placed anywhere within а schematic and 
compiled together with the schematic netlist. 


ALDEC пла со IBM PC and compatibles 


ORDERING: 
O mnr О) SHALL Ц Fro 
П avec COMPILER О морес SIMULATOR 
0 PROCESSOR MODULE, сүре ............. 
Charge му credit card: expires ..../...... 
[С] MASTERCARD (т/с) [YISA (n/c) 
CARD © M"""""-———-—-"-———— 
Signatura ооо йй ТТТ .... 


++ Attach your shipping address and tel.$ ** 


ІҢ)Ңашес-Ашотайөсі Logic Design Co. 


Tol, (606) 499-5647 
3525 OLD CONEJO RD, NEWBURY PARK, СА 91320 
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PAS1 MAIN.PAS,,: 
PAS2 


PAS1 MODI.PAS, ; 
PAS2 


PAS! МОО2.РАЗ,,; 
PAS? 


PAS! MOD3.PAS, ; 
PAS2 


PAS1 MODA.PAS, : 
PAS2 


MKOVL MOD1 
MKOVL MOD2 
MKOVL MOD3 
MKOVL MOD4 


LINK PLOADER + МАМ + MODI + МОО2 + MOD3 + MOD4, MAIN, , 


Figure 1: How to compile and link the overlay program of listing 2. 
MKOVL.COM marks the specified object file as an overlay. PLOADER ОВ) 
performs the loader function and is included as the first object in the link process. 


LIB PASCAL.LIB + NEWPROC; 
LIB PASCAL.LIB - OLDPROC; 
LIB PASCAL.LIB « OLOPROC; 


(adds NEWPROCOB to library} 


{erases OLDPROC from library} 
{removes OLDPROC from the library and } 
{places it in a file named OLDPROC.OBJ} 


Figure 2: How the library manager modifies PASCAL.LIB. 


procedures and functions defined in 
that overlay can be called. An overlay 
routine can сай procedures and func- 
tions defined in the main routine, but 
it cannot call routines that are part of 
another overlay. The main program re- 
quests the code overlay by issuing the 
command 


RETVAL := LOADER 
(drive: path \ filename. ОМ”); 


If the load is successful, RETVAL is 
zero and the overlay's procedures and 
functions are available until the next 
overlay is performed. Otherwise ВЕТ 
VAL contains the error code. Listing 
2 shows an example of a program 
using overlays. [Editor's note: Listing 2 is 
available as OV ERLAYS.PAS for download- 
ing via BYTEnet Listings. The telephone 
number is (617) 861-9774.) 

Two special files on the PASI disk 
handle overlays. MKOVL.COM marks 


the specified object file as an overlay. 
PLOADER.OB] performs the loader 
function and is included in the LINK 
command as the first object file of the 
list. Figure 1 shows how you use these 
two files. After you compile all five 
source-code files individually using 
РАЗ! and PAS2, you run MKOVLCOM 
on the four overlay files and link them 
together. The final result is a file called 
MAIN.EXE; the four overlay modules 
have the file extension “OVL”. 


DYNAMIC MEMORY ALLOCATION 

One of the most useful features of 
Pascal is the ability to dynamically 
allocate variables in an area called the 
heap. Version 1.00 of the IBM Pascal 
Compiler used ALLHQQ, NEW, and 
DISPOSE to manage the heap. This 
area (64K bytes maximum) is shared 
between constant, stack, and heap 
data. Version 2.00 has a new function 
called FREECT that returns the space 
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on the long heap. 


PROGRAM HEAPTEST (INPUT, OUTPUT); 


TYPE 
LONG РТН = ADS OF MAIL LIST; 
MAIL LIST = RECORD 
NAME : STRING (20); 
ADDRESS : STRING (25); 


CITY : STRING (15); 

STATE  : STRING (2); 

ZIP : STRING (9); 

NEXT : LONG РТВ: 
END; 


VAR 
NEWPTR : LONG PTR; 


Listing 3: A program segment that shows how to build a name and address list 


| FUNCTION GETMQO (BLKSIZE:WORD):LONG РТВ; EXTERN; 
PROCEDURE DISMQQ (ADDRESS:LONG РТН}; EXTERN; 


BEGIN {HEAPTEST} 


NEWPTR : = GETMQQ(SIZEOF(NEWPTR ^ў; {allocates heap variable} 


DISMQQ(NEWPTR); {frees heap variable] 


END. (HEAPTEST) 


remaining in this area (called the short 
heap in version 2.00). 

In addition to the short heap. ver- 
sion 2.00 has another area called the 
long heap that starts in memory 
above the short-heap data area and 
extends up to the total memory on 
the machine (minus the space used by 
DOS). The routines GETMQQ and 
DISMQOQ allocate and free memory 
blocks from the long heap. The only 
difference between these routines 
and the short-heap routines is that the 
pointer variable used is a 32-bit value 
(segment:offset) rather than a 16-bit 
value. You define the 32-bit pointer by 
using the builtin segmented data 
type. For example listing 3 shows how 
to build a name and address list on 
the long heap. 


LIBRARY MANAGER 
Another useful improvement over ver- 
sion 1.00 is the addition of a library 


manager. The operations you can per- 
form include adding. erasing, and re- 
placing of modules in a library. Figure 
2 demonstrates how you might 
modify PASCAL.LIB. 

In addition to changing existing 
libraries, you can create new ones. To 
create a new library called MYLIB, you 
could issue the command 


LIB MYLIB + PROC1 + PROC2 + 
PROC3 + ... + PROCn; 


CONCLUSION 

The benefits of the new compiler far 
outweigh its few problems. The list 
price for version 2.00 of the IBM PC 
Pascal Compiler is $350. Current 
owners can upgrade to version 2.00 
for $100 by sending a copy of the 
receipt for version 1.00 and an up- 
grade order form to IBM. Upgrade 
order forms are available at most 
Stores that carry IBM equipment. Ш 


Inquiry 125 


At last, the breakthrough you 
been seeking in a database 
management system. 


РохВАЗЕ” is more than just a relational database 
management system. Because it's written in C, 
FoxBASE is a highly portable, sophisticated 
interpreter compiler that's ultraquick. Very 
economical. And dBASE |І” source compatible 
{including full macro usage). 


FoxBASE emits compact object code and makes 
automatic use of an 8087 or 80287 chip to let 
you develop and run applications with 
unsurpassed speed. 


And for as little as $10 per license, you can 
distribute РохВАЗЕ with your applications. 
FoxBASE even comes with a 30-day moneyback 
guarantee, 

MS DOS $395. ADSIVS $995. 

UNIX” {priced according 10 host. 

Don't be outloxed by the others. Call or write 


Fox Software today 
dBASE IF ri a regestered trademark 01 Ashton Tate | 


Псет фол OFT ARE mr 
retium by 
DACOR 
COMPUTE Вубтеню 


13330 Bishop Road РО Bos 268 бое Green. OH 43402 
479-394-9981 (TWX 610-499-2989 
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TeleVideo is 


the multiuser system 
for companies 
who expect to grow. 


ШӘ NX: 


ANI Буыны Poeti WE W 
“ The TeleVideo Personal Mini Family 

Growing companies need acompu- only runs PC software, but also Your TeleVideo dealer has the 
ter system that will grow right along hundreds of popular, fast mini- Personal Mini. Arrange to see it today 
with them. Simply and economically. computer and multiuser programs. by calling toll free, 800-521-4897. 

A computer system that lets Without destroying your established Іп California, call 800-821-3774. 
people communicate and share PC environment. Ask for operator 10. 
resources. Even work on the same And, unlike less advanced net- The TeleVideo Personal Mini. 


file simultaneously. 

The TeleVideo* Personal Mini" 
Family is that system. 

Runs PC, mini and 
multiuser software. 

With the TeleVideo Personal Mini, 
users of IBM* or TeleVideo PCs, 
XTs, and portable computers can 
share data, as well as expensive 
peripherals, like printers and plotters. 

The Personal Mini dramatically 
increases computing power. So it not 
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works, the Personal Mini never 
sacrifices performance or speed 
regardless of how many workstations 
are on line. 
Build on your original 
PC investment. 


Even our system expansion costs 


are substantially less than what you'd. f 
pay to add new IBM PCs. And your 4 


original investment in hardware, 
software and personal computer 
education is never lost. 


The growing business computer. 


Regional Sales Offices: Northwest 
(408) 971-0255, Southwest (714) 476-0244, 
Southcentral (214) 258-6776, Midwest 
(312) 397-5400, Southeast (404) 447-1231, 
Mid-Atlantic (703) 556-7764, Northeast 
(617) 890-3282, East (516) 496-4777, Rocky 
Mountain (714) 476-0244. 


Systems 
Әлмелдео Systems, Enc. 
ІВМ is a registered crademark of international Business Machines 


REVIEW FEEDBACK 


DESKPRO GRAPHICS 

In general | agree with Jerry Сгасу 5 review 
of the Compaq Deskpro (May. page 260). 
| have had a Model 2 for many months 
and find it reliable, compatible. and fast. 
But | believe you've overlooked a signifi- 
cant area of incompatibility. 

The Deskpro has improved video func- 
tions and incorporates both monochrome 
and color graphics ability. but it will not 
accept common IBM graphics boards like 
the Hercules graphics card. This is a disap- 
pointing limitation if you want to take full 
advantage of the graphics ability of pro- 
grams like Microsoft Word or Lotus 1-2-3. 

[ have called Compaq, Hercules, and 
AST Research. and none can offer any 
help or hope. Had | realized that | would 
not have access to improved graphic res- 
olution on the Deskpro. | might have 
chosen a more compatible machine. 

BRYAN MUMFORD 
Summerland, CA 


INSIGHT 

Bruce D'Ambrosios software review of 
Level 5 Research's Insight expert-system 
shell (April. page 345) misses the point on 
the utility of expert systems as assistants 
in general and the ability of the Insight 
shell to serve this purpose in particular. 

Artificial-intelligence expert systems 
might have been born in educational in- 
stitutions, but they are now being devel- 
oped by many engineers in government 
and industry. Engineers are the ones who 
are putting the theory into practice. Fur- 
ther. we are finding important applications 
for this type of software that do not re- 
quire the large efforts, funds, and research 
typical of the systems coming from the 
academic community. 

Insight is a most useful and reasonably 
priced tool for small-domain knowledge 
bases. Almost all the limitations Mr. D'Am- 
brosio describes have work-arounds that 
you learn from experience with the soft- 
ware. This is no different from any other 
commercial software. The fact that Insight 
(like several other expert-system shells) 
does not support closed-form mathemat- 
ics is being adressed in an enhancement 
now undergoing beta testing. However, ex- 
pert systems used as assistants for ad- 


visory or diagnostic purposes in many 

cases do not require closed-form mathe- 
matics. 

PHIL CHAPMAN 

La Crescenta. CA 


! reviewed Insight, not in comparison to 
mainframe or LISP тасһіпе-Баѕеа re- 
search systems, but according to my 
estimate of what should be possible on 
a personal computer. 1 believe that the 
ability to include variables in rules and 
to use simple arithmetic are essential in 
any general-purpose knowledge-based 
system shell. 

Of course, you can often work around 
limitations, and they might not even 
cause problems in any one application. 
However, the development teams for TI's 
Personal Consultant, Teknowledge's M.i, 
and Artelligence's OPS5 4 feel that both 
varíables and arithmetic are important 
enough to include in their systems. While 
these packages all cost substantially 
more than Insight, Topsi, a $75 variant 
of OPS54 from Dynamic Master Sys- 
tems, also provides both facilities. 

ат glad to hear that arithmetic com- 
putation capability is being incorporated 
into a future release of Insight. Also, ! 
consider variables somewhat analogous 
to arrays in a procedural programming 
language. ! imagine that you don't use ar- 
rays in every program you write; you may 
not even use them often. But once you 
learn about them, would you buy a com- 
piler that didn't support some kind of ar- 
ray construct? 

Lam glad to hear that you are success- 
fully using Insight. Insight is not a bad 
system: { just don't think it is repre- 
sentative of all that could be done on a 
PC. 

—BRucE D'AMBROSIO 


HARDWARE BENCHMARKS 

You need to rethink your policy regarding 
comparison charts in hardware reviews. 
You constantly compare micros to the IBM 
PC and Apple Пе. regardless of how ap- 
propriate that is. For example, in the 
March issue (page 247) you compare the 
68990, IO-MHz, 8086 Altos 586 to the 
$3200. 4.77-MHz. 8088 IBM PC and the 


$2100. 1-МН2. 6502 Apple Пе, Really. 
shouldn't you compare it to the IBM PC 
AT and the Stride? Then you have the 
$1240. 1.79-MHz. 6502C Atari 800XL up 
against the PC and lie (page 267] 
Shouldn't that be the Apple llc, not Не? 
And wouldnt the Commodore 64 be 
more realistic than the IBM? You should 
be making comparisons to a given 
machine's real competition. 

It looks as if you use charts with the IBM 
РС and Apple Пе because it is convenient 
to do so. not because any thought goes 
into selecting the comparisons. So next 
time, compare apples to apples, oranges 
to oranges, and Osbornes to Kaypros. 

Rick DOWNER 
Seattle. WA 


The purpose of our benchmarks and "Ас 
a Glance” boxes is to offer comparisons 
between the system under evaluation 
and other systems with widely known 
capabilities. By consistently using prod- 
ucts with known performance character- 
istics, we intend to provide benchmarks 
that most readers can interpret in terms 
of their own experiences with familiar 
machines and software. 

Comparing a new product only against 
a look-alike or work-alike product has 
drawbacks. That type of comparison puts 
the reader in a technological game of 
musical chairs: The music stops every 
time any company updates or announces 
a new product. Relatively few people 
have resources great enough to permit 
them experience with a wide selection 
of expensive equipment. 

We are not in the business of predeter- 
mining which machines are each other's 
appropriate competitors. 

—GLENN HARTWIG 
Technical Editor, Reviews 


THE HP 110 
In reference to Manly W. Mumford's letter 
in Review Feedback (March. page 303) 
regarding Ezra Shapiro's review of the HP 
О (June 1984, page 111). Га like to say 
that | have been very pleased with the HP 
1105 capabilities. apart from the need for 
good lighting conditions. In fact. a whole 
(continued) 
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DOES {Т AGAIN! 


New advanced technology PC 
IBM PC/AT Compatible 


data 


JEMI systems 


Standard Features 

(Costs extra with (BAM) 

€ 2-05 00 J6K Dok Dives 
320% RAM 


100% IBM Compatible 


756K RAM 

2 - 360K Deh Arres 

Seal & Paala Ports 

Your chace of 20 МИ: Ambi or Green Moni 
Peart Optabase only 5100 w түніне 

Latus 123 егің $250 we ‘system 


Basic Syatem: 

© Seye DS 0012 megabyte 
dik diwe 
512К AAM 
Amber 20MHr Mondo: (РІЗ) 


Вой. т ROM dageciics 


^ EI 151524 
10- -20Mg Hard Disk Systems diei at $2,590 


fiction & 
Tracte 
fend 


With ІВМ 

Cable and Software disk 

10 change тре sut b style 

1090 80 cps 219 

1091 120 cos 29% 

Зресйу computer 
И 


US! 


Hi йез Мен cabinet 
19 
т 


Ф: № Exp. Casus 
Qued № Вр Memory 
Quad Memory & 
Chronogr agh 


PARADISE 
Modula Grapiect Land 
Мен [иг Сый 
Fe Pack C S 


Hercules 


e 
Ф Ambre 20 MH: Moatoi- P3 
ә 
ө 


Sonal рән 
Espandable 10 40 Mg hard drik 


Peat Database $100 wah system 


] ,850 Eapandabiey lor wp to 12 
iam азынап UIB 


Ойна tended CALL for Pricing 


Aisywrier 
LETTER QUALITY 
Ұйып yos want your lene to Юм 
Шаа mbon 5 40 eps 
REGULARLY 


OKJDAIA 
82 83, Ва 97 8). 182 2350, 2410 
(тж. 20 Celt 
Okunate (Speciy C64 © Aran} 198 


$610:$615 [120 cet) 233.399 
5010 (150 cps) %9 
$015 (150 cos) 479 
SR10 (200 cps} 499 
5815 (200 cps) 639 
Размер Letter Dua, 319 


The one a беса! Putebuse Comerc 
Quality Very зма Desetity bh Speed 
180 cps IBM Push Тісі Comp 10 
OKIDATA-92 бо 379 


А\ҺАСЕК 
300 (итеп, Ambre 129 143 
300 Cola ‘Ао 459 
310 Amber IBM. Pha 169 
Соки 500 Compete; RGB 389 
Calor 600 Hv fien 040x240] 439 
OColer 700 He Res 7201240} 433 420 He- Res AGB (ЕМІ 479 
Color 710 Long Phas phos 579 440 Ultra Н. Res RGB 589 


We carry full software lines by Electronic Arts, Scholastic. 
Scarborough. PFS. Spinnaker and Batteries Included. 


Software Macintosh 


Typeng Tutor № 

thichhekers Geode to Galaxy 
Muliptan 

Mind Probe 

Millan ga е 

Ensemble 

Jar 

Нек dBase 


9 TAXAN 
119,116 1? Gin Amb Mom 93 
121 Green TTL 139 
122 Amber ГИ 148 
210 Coles ROB 238 
410 Med-fles AGA 219 
415 He Res AGH 399 


EE 
Software 
dBase № 
ішін 121 
Protey 30 
Малая? 
Summer Games 
Typen Тий itl 
Нисам Gude Galaxy 
Mukaan 
Copy П РС 
Mind Probe 
Turbo Pascal 30 
PFS биз! ‘Report 
PES Wie. fla /рше 


Utility Programs 
Sube Koch 
Morton Utérties 
Сору HH PC ЮМ astal Lotus dBase 
бес polecied software on 
hard dak 


Software Apple 


Typy Tutoe ІН 

Ниса Gade to Galaxy 
Минап 

Copy 11 

Ме Probe 

furto Pascal 20 

Comer Sione 

2701559 


ORDERING INFORMATION Order ty Әмсі Маин ы VISA. Ротем checks take 15 days to 
Un во тайық an селін checks pi money orders Add 3% shepeg and handing өл ій orders 
(mam 52 00 Mal, APO ТРО Ан ғың пирге кібіеші chargers ҒА жөзісіз 260 6% oleo ты MA 
rrpdenti 260 5% АЙ dems wled te avadabióh Рену сабое? із changes Addations бисти 
тебіне in quelling edacabenal etiu Ametis ko bad ya обаве РЕ ЕТ 


AB SATISFACTION GUARANTEE 
Every predori бі by АВ Computers 8 lanon picked pod comes wrth thes тли 1 warrenty 
Мәтен d әз бөз ü delectum when мгеаей you т\р HAV 4 өз written 15 days ім "мы 
Эйел m герсог М еш еріте Каћа тахт be sitonparetd with com of pou тормен ionat 
frag delari бізі werent) tué ard alil бгр lacte радйшр Та expedite huning рімде cal іт 
мант алім ила кезбен (Ser. 00 retort an В 


Bone има pros Біз ін 


In РА: 215-822-7727 


С. To 
Prewiter 7500 
Preiser 8510F 
Prewirter 16506 
Son of Ststwraei ATOP 
Њи Oot Мата 
F10-4)P Starwrie 
{10-55 Preumaster 


EPSON 
Rx.B0 FX.BO--, 1Х-80 JX-B0 
FX- 100+, RX-100, 101500 
Homennnier 10 


ТҰМ 122 123 Amb Grn 
ГУМ 124 IBM Amber 
ZVM 131 Color 

ТҰМ 133 Рен 

ГУМ 135 ALG: Color 
ҒҰМ 136 AGB Color 


AMARAY 


Med Mate 
Ар М Fée 25 
Ве М На 50 


#800 
1200 300 
12008 w/Smatrom Sh 


2400 

Mak ХП 

Volks 17 w cable 
Volks 3 w ‘cable 


POWER DEVICES 


Омана back-up рат source 

200 РС-200 wert 265 
300 KT-300 «емі 390 
Тир 425 4) 
Groots В Cuiket-Surge бер рша. 
Mone Fite 


COMPUTERS 252 BETHLEHEM PIKE, COLMAR, PENNSYLVANIA 18915 


Microf агаг 

Printer Butfars 
МЕ раз Epson. SK 135 18K 145 
32K 165 бақ 195 
BK 145 IGE 155 
32K 175 Bax 205 
ЗК 155 16K 175 
72K 195 БАҚ 225 
ЯК 185 36K 175 
ҮК 195 бақ 225 
вк 165 тек 1725 
37K 195 BSK 225 


МР pa allel 
MSP in. parallel 
MSS se-seral 


MPS par-sesal 


HARD DISKS 


19 Mq Add-w 

20 MG А-а 

Ман 53 Mg AT Кл 
TEAC 


05 00 Ont Drs 
BAK RAM Ки 


Certified 
Data Cartridges 


OC 100A H-P. ес 14 25 1071350 
OC 300A 19 25 10 18 25 
oc 00и 22 45 10/21 45 
DC 600HC 600 2200 1875 90 
OC BISHE 150 20 00 10 18 90 
OC 6004 600° 25 00 1023 85 
OC &15А 150 18 40 1071745 


Nobody Seats oue Price oa Disks! 


AB DISKETTES 

wah Мәба Mate 

30.35" 125 
I60 - 5 05200 160 


sso DATATECH ,, 


05 UU 105 
AT 4 40 
Ove 100 000 a stoch at aH turs 
Ir AT HDENS зїї ім 20 models 


CABLES 
Риз ИЯ Cable | Зб 365и) 
AS23? Male ш Mate 6 
R$232 Male п ттт 6 
Parallel Cable tor Columbas 
(GM Cable 


Use TOLL FREE Order Line Mon. - Sat. 9am - 8pm EST AEG 
zz 21 
Macintosh, : | 

800-822-1211 «5. | 
ІВМ а compatibles Customer Service 


215-822-7727 


Inquiry 5 


REVIEW FEEDBACK 


range of screen-controi functions аге built 
into the computer, irrespective of pro- 
gramming language, and you invoke them 
with escape sequences The owner's 
manual appendix D-6 to D-9 lists these se- 
quences. but note that the "toggle caps" 
sequence should read 


ESC &k{01}P 


To use these within, say, Microsoft BASIC. 
simply program a statement to print the 
relevant escape sequence. | usually create 
user-defined functions at the start of my 
programs to simplify often used se- 
quences. For Mr. Mumford's benefit, the 
sequence for screen clear is ESC [2J. You 
can program this as PRINT СННЯ(27) 
+ '[2J" where CHR&(27) is the ASCII code 
for the escape key. 

One disappointment is the omission of 
praphics-control sequences These are 
available either using GW-BASIC or from 
the HP 110 programmer's toolkit. The 
basic graphics sequences (circle, line, etc.] 
could have been included. After all. the 
HP 150 has these as standard. 

D. HARPER 
Stockton-on-Tees, Cleveland County. 
England 


MULTIMATE 

The repagination problem in MultiMate to 
which С) Puotinen (November 1984, page 
287) and several letter writers thereafter 
alluded has been fixed. It's a pity to see 
this fine program criticized because of one 
bug in an early version. | used MultiMate 
3.22 for multipaged articles for months 
without difficulty repaginating. Occa- 
sionally | had to remove a misplaced for- 
mat line. | have never lost text. either. The 
current version (3.30) is even better, since 
it lets you keep the format lines attached 
to either text or pages. 

The slight backup inconvenience to 
which Maureen Fleming referred (April, 
page 348] is also altered in version 3.30. 
The user can now back up the document 
automatically if he or she wishes to do so. 
This was a fix for a nonexistent problem, 
since all you had to do was copy the docu- 
ment to another disk. You could do this 
easily either from DOS or [rom within 
MultiMate itself. 

ROBERT JACOBS 
Ellensburg. WA 


MT 160 PRINTER 

| recently read Mark J. Welch's review of 
the Mannesmann Tally MT 160 printer 
(February, page 325) and felt | must com- 
ment. ! am a data communications tech- 
nician for the Washington State Patrol- 


administered ACCESS (A Central Corn- 
puterized Enforcement Support Sys- 
tem]. 

All our remote terminals (over 250 of 
them) use MT 1605 exclusively, and | 
would be happy to replace them with 
something better (and cheaper). After 
directing about 10 operators throughout 
the state in reprogramming the printers 
parameters after an electrical storm, | 
would rather have DIP-switched parameter 
setting. Irregular line voltage and other 
power-line disturbances play havoc with 
this otherwise convenient arrangement. 
Having to run through the complete menu 
every time this happens is tedious. 

On the other hand, the printer is physi- 
cally well built and prints without much 
complaint at the workload. The three in 
our communications center operate with- 
out serious problems 24 hours a day. Our 
State Patrol avoids the problem of hard- 
to-get and expensive ribbons with reink- 
ing equipment. | have no data on how long 
an individual ribbon lasts, but | have not 
seen a new one come through here for a 
long time, and we use more ribbons than 
anyone else in the state. 

MICHAEL L. CLARK 
Olympia. WA 


ITT XTRA 


Having purchased an ITT XTRA last year. 
| have a few comments to add to John D. 
Unger's review (April, page 338). I'm not 
a professional programmer and have had 
no prior experience with micros. but I've 
had little difficulty in upgrading our XTRA 
with IBM-specific hardware. Unlike the PC, 
the XTRA does not require 256K bytes on 
the motherboard before you add extra 
memory. 

! popped for ІВМ PC-DOS 3.0 and aban- 
doned ITT DOS (2.11). I've not found any 
incompatibilities in the IBM PC versions 
of software we use. The only software in- 
compatibility discovered so far is ITT 
BASIC's local field statement elucidated in 
Melvin Dukes letter to BYTE (March. page 
434). 

Prospective owners should purchase 
ТТ $ technical reference manual for the 
diagnostics and in the event that the 
machine must be repaired by technicians 
unfamiliar with it. Taking into account the 
superior keyboard, smaller footprint. 
larger tilt-swivel monitor, and other engi- 
neering features. | wouldn't trade our 
XTRA for a fully loaded PC XT. 

GEORGE BRIDGFORTH 
Dallas. TX 
(continued) 


Inquiry 6 


CLOSEOUT 
CORNER 


CPM Special ALSPA ACI 
БАК, 2 55/00 8" Halt Нак Drives 
Onginal Price $1,995: AB Closeout 5499 
Freedom 110 CRT intelligent terminal 
with above syslem 


HP Calculators 
and Accessories 
Below Cost — Limited Supplies 
Electrohome RGB Monitors w/IBM Cable. 


Panasonic Monitor 12" green w/sound. . 


AMDEK Daisey Whael Printers 25CPS 
SD Disk Drmes for СВМ 8 64 


ATTENTION 


Commodore User Groups 
Price Break Through 
C64 Modem Auta Dial/Aula Answer w/Free Software 
100/540 50/545 10/558 Sample/SSO | 
AMRAY Media Mate 5 holds 50 disks 
100/57.50 48/57.75 24/5800 Sampla/$8.95 


8” DISK RIOT 
Maxell Sentinel BASF Wabash 55/00 


1000 57 00 500 5110 100 5125 


Commodore Close Outs 
50% to 80% OFF 


Comsense C64 ..... . . Call 
Camclack CB4 ., Р | . . . Call 
Сатуосе (840, .. . Calf 
Promqueen C64 Programer х $121 


C64 Programming Aids by SM 
SM Тец, ne 

SM Айта ... ... А 524 

SM Ки .. 

olo РОР 

ALL FOUR ONLY.............. 


\ JUST ARRIVED 
ке SUMICOM Hi Qualág Daisy Wheel Printer 
18 CPS QUME Рим Wheels, Parallal Intertace 
13" Paper Width —— Introductory Offer 5399 
Software Close Out 
for C64 Over 100 Titles 
Up to 70% OFF 


We camy ІШІ software lines by Electronic Aris, 

Scholastic, Scarborough, PFS. Spinnaker, Batteries 
Included and many others M you боті see the program you | 
want ksted, call our TOLL-FREE wdet phane number 


1-800-822-1211 
BUSINESS EDUCATIONAL 


Морго 3+ .. B5 Agent USA . . д1 
Microsoh MultiPlan 69 Spel Owe . .. 2] 


Gmniwnt’spelles |. 45 Secret Flier — | 

Bank Siteet Writer 49 Kinder Comp, 20 
ENTERTAINMENT 

lode Runner ..... 26 Рам Semulator $1 


Mind Реле! 20 Zamon 


Use our Toll FREE Order 
Line Mon-Sat 9am-6om 


= CUSTOMER SERVICE 
COMPUTERS 215-822-7727 


800-822-1211 


In PA 215-822-7727 
252 BETHLEHEM PIKE. COLMAR, PA 18915 
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REVIEW FEEDBACK 


{ read John D. Unger's article on the ITT 
XTRA with disbelief. In July of 1984 I pur- 
chased an ITT. initially for word process- 
ing with the intention of using it for other 
applications later. 

- My original choice of software was 
Microsoft Word without the mouse. How- 
ever, when | used Word, the computer 
slowed to a snail's pace. The monitor 
would show only a fraction of the charac- 
ters input from the keyboard. The sales- 
person couldn't explain the problem but 
replaced the package with Satellite Soft- 
ware’s WordPerfect. 

Initially WordPerfect's performance was 
satisfactory on short documents. However, 
when the length of the documents and the 
amount of formatting increased. the 
system froze with à "RAM parity check 
error" displayed. The salesperson spent 
several days calling ITT and Satellite Soft- 
ware. Both companies assured him that 
there was no problem with using the 
IBM version of WordPerfect on the ITT 
ХТКА. 

At this point. ту $3300 package of 
equipment would not work. Technicians 
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checked the processor and found no 
problems. The salesperson was in the 
uncomfortable position of having sold a 
machine that was allegedly ІВМ-сот- 
patible but would not run two popular 
word-processing packages. In order to 
keep me happy, the dealer bought back 
my XTRA at full credit toward a computer 
of my choice. | selected an ATET and have 
had no problems. 

Terry L. BRINK 

Pittsburgh. PA 


Juki 6100 
The Juki 6100 printer reviewed by G. 
Michael Vose in BYTE (August 1984, page 
305} has a number of problems that 
severely limit its usefulness. Letter spac- 
ing is irregular, the ribbon doesn't advance 
properly, and with the add-on tractor unit 
it's impossible to print lines parallel to one 
another. |uki's service department has not 
returned my dealers repeated calls. 
The irregular letter-spacing problem 
seems insoluble—it has to do with the 
mechanism for shifting the print head 
across the page. 
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Inquiry 86 


The Juki 6100 has two ribbon problems. 
First. a toothed wheel on the take-up side 
is supposed to engage the ribbon and 
draw it onto the take-up spool. At the start 
of a new ribbon, the toothed wheel fre- 
quently exerts insufficient pressure. and 
the ribbon doesn't move. However. if you 
turn the take-up spool manually for a page 
or so, the ribbon eventually advances on 
its own. The second problem is that the 
ribbon-advance mechanism is incapable 
of using all the ribbon. И always jams. 
leaving twenty or thirty feet of ribbon 
unused. 

The last problem is with the add-on trac- 
tor unit. | had to wait two months to get 
it. When it arrived, it was incapable of 
printing lines horizontally. One line slanted 
in one direction, and the next line slanted 
in the opposite direction. After a short 
time. | managed to identify the problem: 
The paper-advance mechanism consists of 
a pair of gear wheels and a ribbed plastic 
band. Unfortunately. this ribbed band is 
only Ж inch wide. However carefully it is 
adjusted. it's incapable of advancing the 
paper without stretching. The result is that 
the lines slant. 

САМО LEWISTON 
Kihei, HI 


MT SPiRIT 80 

| have to agree with Shel Kagan's com- 
ments in Review Feedback (April, page 
348) regarding the Mannesmann Tally 
Spirit 80 review (November 1984, page 
335}. I'd also like to point out that the 
Spirit 80 takes only ribbon cartridges that 
you can't reink and that are expensive. are 
hard to find. and provide good impres- 
sions for about three weeks of moderate 
use. 

Mannesmann Tally estimates print head 
life at 30 million characters—not long com- 
pared to most print heads. And this one 
does not seem to stand up well in graphics 
mode. | have had two heads fail within 15 
months while printing graphics (new heads 
cost $65 each). 

The printer now needs repair at an esti- 
mated cost of $150. 

Spend another $150 on this printer? 
Thanks, but I'll get an Epson, 

Кіск GOULIAN 
New York, NY 


REVIEW FEEDBACK is a column of readers let- 
ters. We welcome responses that support or challenge 


BYTE reviews. Send letters to Review Feedback. 
BYTE Publications, РОВ 372. Hancock, NH 
03449. Name and address must be on all! letters. 


Inquiry 372 — 


WHAT YOU SHOULD, WHAT YOU SHOULD NOT, NOW AND LATER 


"^W growth, because of ever- 
- Jm uan Ti. increasing demand in 
computer perlormance and 
capacity. The computer 
you purchase now should 


You don't want to buy a multi-user system 
without a PC file server capability. You don't 
want to buy a PC file server without a multi- 
user capability. The Multi-User File Server 
(MUFS) is what compliments your needs in 
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performance, growth, and cost. мис not be a bottleneck later. 
Selecting the right aa m | іы» ІС Multi-User, Multi-Processor, File Server is the 
computer system isthe | с ы — | only computer system you can afford to 

most crucial require- | н 1 speculate. And Nothing else. . . 

ment for your company а с... E 


a JC INFORMATION SYSTEMS 
— === 469 Valley Way 
= == = Milpitas, СА 95035 
— A 408/945-0318 TLX: 910-381-7041 


In Australia: Synax Systems, Ctr. Pacilic Hwy & Beaconsfield, Lindfield N.S.W. Australia 2020, Tel: 467-1166 TLX: (790525468 
In The United Kingdom: Interam Corporation 62 Weir Road Wimbledon, London SW19 BUG, England, Tel: 879-1888 TLX: (851)8954072 
In Europe: COSTEC Gmbh Hollandische Sirasse 19, 3500 Kassel, West Germany, Tel: 56147268 TLX: (841)99695 
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WHAT THE 
MOST POWERFUL, 
MOST FLEXIBLE 
COMMUNICATIONS 
SYSTEMS IN THE 
WORLD CAN DO 
FOR YOU. 


© 1985 AT&T Information Systems 
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i System Management 


ONLY AT&T SYSTEM 85 AND 
AT&T SYSTEM 75 FULLY 

INTEGRATE SO MANY VITAL 
MANAGEMENT FUNCTIONS. 


Decisions, decisions, decisions. 

It wasret too long ago that if you 
wanted the most sophisticated office 
communications equipment in the 
world, you'd get a telephone. 

Now it's a whole new ball game. 
You've got to have more than a tele- 
phone. You've got to have an entire 
communications and information 
system. You've got to choose from 
among a number of vendors and 
justify a substantial capital invest- 
ment. You've got only one chance to 
make the right decision. And you've 
got to be right. 

Relax. The decision is easy. 
System 85 and System 75 from 
AT&T Information Systems offer 
you more power, flexibility and con- 
trol than any other system т the 
world. Because they can grow and 
change as technology advances, you 
can be sure your investment is pro- 
tected. And use they're from 
AT&T, you know they meet the 
highest standards of manufacturing 
quality and reliability. 

Here are just a few ways they 
can help your office operate more 
efficiently and effectively. 


Voice Management Our experience 
in voice communications speaks for 


itself. There are over 150 calling 
features to choose from, so you can 
custom-tailor a system that meets 
the particular needs of your business. 


Data Management This ties the 
whole system together. Our Digital 
Communications Protocol inte- 
grates voice and data transmissions, 
resulting in more productive use of 
your equipment and easy future 


expansion. 


Networking Different businesses 
need different networks. Our Distrib- 
uted Communications System and 
Electronic Tandem Network let you 
link all your locations, either across 
the street or across the country. 


System Management Adaptability 
13 the key here. You'll have a hands- 
on ability to monitor and change the 
entire system day by day, to 

respond to your changing needs. 


Office Management This stream- 
lines your everyday office proce- 
dures into one easy-to-use system. 
By integrating Electronic Docu- 
ment Communication, Message 
Center, and Directory, you ean cre- 
ate, store and send information 
easily and more productively. 
Unified Messaging This complete, 
easy-to-use service 15 the answer 
to unanswered calls. It completely 
integrates all your messaging ser- 
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| Unified Messaging 


vices, including Message Center 
Coverage, Leave Word Calling, and 
AUDIX, our powerful voice mail 
service. 


100 YEARS OF EXPERIENCE 


There's another aspect of our system 
which you can look at as something 
of an insurance policy. It’s called 
Information Systems Architecture. 
It is this framework that ensures that 
anything new we develop for your 
system will fit right in. System 85 
and System 75 are designed accord- 
ing to its guidelines, as our future 
products will be. That's protection. 

We've been the undisputed leader 
in communications for over 100 years, 
and we plan to keep it that way. 
Today, more than 4000 systems de- 
signers and others formerly at AT&T 
Bell Laboratories are working 
exclusively to develop new business 

roducts at Information Systems 

boratories. And they're supported 
by the largest sales and service 
staff in the перу" to help you 
along every step of the way. 

ere are two ways you can 

distinguish yourself т the business 
world—either get a little gray at the 
temples worrying about it, or choose 
AT&T Information Systems. 

To find out more about System 85 
and System 75, call your AT&T Informa- 
tion Systems Account Executive or 
1-800-247-1212 
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The right choice. 
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COMPUTING AT CHAOS MANOR: 
THE West Coast COMPUTER FAIRE 


by ету Pournelle ..,..... т 293 
BYTE }АРАМ: COMDEX ім JAPAN 
by William M. Байе.................. 331 
BYTE U. К.: DECLARATIVE UPDATE 
by Dick Рона ..... ............... 341 


ACCORDING то WESSTER: 
GREETINGS AND AGITATIONS 
by Bruce Меніе?,....,................ 355 


BYTE West Coast: 
New Microprocessor CHIPS 


by Phillip Robinson ..........,........ 369 
CiRCUIT CELLAR FEEDBACK 

conducted by Steve Сіпкій............... 376 
BYTELINES 

conducted by Sol Libes ....... ........ 378 


DUE TO A HEAVY schedule, Jerry Pournelle went to this year's West Coast 
Computer Faire only because of a commitment to give a talk. However, he's 
happy that he decided to make the trip. He discovered that the magic is still 
there, met old friends, and saw many new products. 

Bil! Raike attended the first-ever COMDEX in Japan this spring and found 
several interesting products on display. He describes the "anonymous" Fujitsu 
lap-size portable, several laser printers, the latest addition to the NEC РС-9801 
computer family, and a Brother portable word processor that he "discovered" 
at the show. 

In keeping with this month's declarative languages theme, Dick Pountain 
looks at two books on the subject—one on functional and the other on logic 
programming. He also introduces us to two new language systems. One, 
developed at Imperial College. is a new interpreter for the Hope language 
that runs on the IBM PC. The other is MacProlog, which has many improve- 
ments оп the older micro-PROLOG and is an implementation for the 512K- 
byte Macintosh. | 

Our new man in the Kernel. Bruce Webster, continues with his inspection 
of new computer products. As was the case with his debut column—and will 
probably be true in the future—this month's column deals largely with Mac- 
intosh items. Particular attention is given to three development systems for 
the Mac. 

And. on the West Coast, Phillip Robinson looks at Intel's iAPX 386, the 80C86, 
and Atron's AT Probe—a “hardware-assisted software debugger” for the 86 
family. 
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THE PROGRAMMERS SHOP] 


_ helps save time, money and cut frustrations. Compare, evaluate, and find products. 


ARITY/PROLOG-full, debug, to ASM&C, 
16 Meg use, windows, strings. 
With compiler $1950. MSDOS $495 
ExpertEASE - Expert system tool. 
Develop by describing examples of 
how you decide. PCDOS $625 
Expert LISP - Interpreter: Common 
LISP syntax, lexical scoping, toolbox, 


C-terp Interpreter by Gimpel, 


full K&R, .OBJ and ASM interface. 
8087 MSDOS $275 
INSTANT C - Interactive develop- 
ment - Edit. Source Debug, run. 
Editto Run- 3Secs. MSDOS $445 
"INTRODUCING C" - Interactive 

C to learn fast. 500 page tutorial. 


SERVICES — Free Li тт" ‘RECENT DISCOVERIES 

| | жы, ree Literature - Compare Products 

' Hin men hag - . Meine н Evaluate products Compare competitors Learn aboul new alternates One ree cat | PC LINT - full C program checking 

eere сб Prades | AddonPacket LIADA Modua CI-A Classic CIC CICOBO Dears | 219019, small model. 

. BULLETIN BOARD 7 РИ to 7AM 617-126-0006 — | COFORTH FORTRAN CIPASCAL [UNIX РС Теседрріз Linkers. etc C86, Lattice. MSDOS $ 95 
ARTIFICIAL INTELLIGENCE C LANGUAGE FORTRAN LANGUAGE 


MacFORTRAN - full ‘77, '66 option. 
toolbox, debugger, 128K or 512K. 
ASM-out option MAC $375 


RM/Fortran - Full 77. BIG ARRAYS. 
8087, optimize, back trace, 
debug. MSDOS $525 


Ask about Microsoft, Supersoft, others. 


graphics. Compiler. 512K MAC $465| examples, graphics РСОО5 $ 95 =~ dise p la b 5 
EXSYS - Expert System building Wizard C - Lattice C compatible, full PolyFORTRAN-XREF, Xtract PCDOS 165 


tool. Full RAM, Probability. Lido h 
serious, files “РСОО5 $275 


GC LISP -"COMMON LISP", Help. 
tutorial, co-routines, compiled 


sys. 111 syntax, lintincluded, fast, 
lib. source. MSDOS $450 


MSDOS CB6-B087, reliable call 
Lattice C - the standard call 


LANGUAGE LIBRARIES 


MultiHALO Graphics-Multiple video 
boards, printers, rich. Animation, 


functions, thorough. PCDOS Call | Microsoft C 3.0 - new 279 | engineering business. 
А Williams - debugger, fasi call } 
| MProlog - full, rich, separate CPMBO - EcoPlus C-faster, SLR 275| АПУ MS language. i i oro 
| work spaces. MSDOS $725 | BDS C - solid value 125 i 


РАОГОС-86 - Learn fast. Stan- 
dard, tutoriais, samples of Natural 


MEGAMAX C - native Macintosh 
has fast compile, tight code, K&R. 


Screen Sculptor - slick, thorough, 
fast, BASIC, PASCAL. PCDOS $115 
GRAPHMATIC - 3D. FTN, PAS PCDOS 125 


Language. Exp. Sys. MSDOS $125 | toolkit, .OBJ, DisASM MAC $275 | file MGNT: BTrieve - all lang. MSDOS 215 
TLC LISP - "LISP-machine"-like. MACINTOSH Hippo II 375 | Micro: SubMATH - FORTRAN full 8680 250 
all RAM, classes, tu пе graphics Consulairs MAC С. toolkil 395 | MetaWINDOW - icons, cup PCDOS 139 
8087 CPM-86. MSDOS $235| Compare. evaluale. consider other Cs PANEL - many lang. term MSDOS 249 


WALTZLISP - “FRANZ LISP" - like, 
611 digits, debugger, lar 
programs. CPM80 MSDOS $159 


MicroProlog - improved MSDOS $235 


ACTIVE TRACE, DEBUGGER - 
BASICA, MBASIC, interactive, 
well liked MSDOS $ 79 


CADSAM FILE SYSTEM - full iSAM 


C ADDONS 
APPLICATION TOOLKIT by Shaw - 
Complete: ISAM, Screen, Overlay 
mgnt, report gen. Strings, Strin 
math. Source. CPM, MSDOS $395 
COMMUNICATIONS by Greenleat 
($159) or Software horizons ($139) 
includes Modem, interrupts, etc. 
Source. Ask for Greenleaf demo. 


C SHARP Realtime Toolkit-weil 


OTHER LANGUAGES 


ASSEMBLER-ask about Turbo ASM 
($95), ED/ASM ($95) - both are 

fast, compatible. or MASM 

($125), improvements. 


BetterBASIC all RAM, modules. 
structure. BASICA - Же PCDOS $185 


SNOBOL4 + -great for strings, 
patterns. СРМ86, MSDOS $ 85 


MacASM - lull, lasi, tools MAC 115 
in MBASIC source. MSDOS $150| supported, thorough, portable, ob- unm : 
ВА5СОМ-86 - Microsoft 8086 279 jects, state sys. Source MANY $600 T = ieee кн тай re 
СВ-86 - DAI CPM86, М500$ 419} Clndex + -full B-- Tree, vari. length PCFORTH - well liked MSDOS 95 


MSDOS 325 
PCDOS 115 
PCDOS 89 
PCDOS 125 


Data Manager - full source 
InfoHEPORTER - multiple 
Prol. Basic - Interactive, debug 
TRUE BASIC - ANSI 


field. Source, no royal. MSDOS $369 


dbVista FILE SYSTEM - full indexing, 
plus optional record types, pointers. 


SUPPORT PRODUCTS 


PLINK - a program-independent 


Ask about ISAM, other addons tor BASIC Source, no royal. MSDOS $450 — kg-l ns levels for all MS 
! | uages. C86 and Lattice. | $315 
EDI | CHalper: DIFF, xref. more 86:80 135 | ӨГӨ 
TORS FOR ах CTree - source, по royal ALL 369 | Multilink - Multitasking PCDOS 265 
BRIEF Programmer's Editor - undo, СӨС ISAM by Lattice 8086 229 | Pfinish - Profile by routine MSDOS 345 
windows, reconfig. PCDOS $195| Сгеепіваі-200 + MSDOS 159 Polylibrarian - thorough MSDOS 95 
| OTHER: C Utilities by Essential MSDOS 129 | PolyMAKE PCDOS 95 
VEDIT - well liked, macros, buffers, PHACT-up under UNIX, addons MSDOS 225 | ZAP Communications-VT100, 
СРМ-80-86. М5005. PCDOS $119] ProScreen - windows PCDOS 275| ТЕК 4010. full xfer PCDOS 65 
C Sc ith | SCREEN: CURSES by Latice РСООЅ 125 
Som. на ere cR E Sottware Horizons - Blocks | PCDOS 139 ОЕВОССЕАЅ 
<TC - ай M 16 Windows ior © MSDOS 375 | Periscope Debugger - load after 


"bombs", symbolic, "Reset Box", 2 


COBOL Screen, own 16K. РСООЅ $279 

Microsoft Version I1 - upgraded. Full р, i i Dl 
Lev. Il, native, screens. MSDOS $500] Call for a catalog, literature, and solid value | copESMITH-B6 - debug РСОО5 129 

Dig Res-decent MSDOS 525 PFIX-66 Debugger MSDOS 169 
Macintosh COBOL - Full. МАС 1850 ез as TRACEBS debugger ASM MSDOS 115 
MBP - Lav 1, native, screen MSDOS 885 4 
өкімі Prof.-tull PCDOS са! THE PROG НАММЕН 5 SHOP™ и AN prees ее ор 

yan McFarland-portable MSDOS 595 128-8Rockland Streel, Hanover, МА 02339 ee ie tat Gn 

Mass: 800-442-8070 0r617-826-7531 8517 [ое s availabe 
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Union Problems 
PC-Write 

Disk Maker | 
Multiple Choice 
EM-it 

Color-400 

SR-12 

SuperKey 
PC-MATLAB 
Badges and Flowers 
NaturalLink 


BY JERRY POURNELLE 


jerry Pournelle holds а doctorate in 
psychology and is a science-fiction 
wriler who also earns a comfortable 
living writing about computers 
present and future. 


COMP-U-TIN-G 


AT CHAOS МАМОК 


The West Coast 
Computer Faire 


he floors aren't in, there are painters 
and carpenters everywhere, and 
we're working off folding banquet 
tables for fear that they'll drip paint on the 
furniture. The storercom is filled with equip- 
ment and boxes full of incoming software. 
Chaos Manor lives up to its reputation. 
Withal. we're upstairs at last. and it's 
wonderful. 


WEST COAST COMPUTER FAIRE 

On the last weekend of March, | drove up 
to San Francisco for the Tenth West Coast 
Computer Faire. My taxes were due, and I 
was behind in deadlines; if | hadn't agreed 
to be a speaker, | probably wouldn't have 
gone this year. 

This year the Faire was in the Moscone 
Center rather than Brooks Hall. Moscone is 
much larger than Brooks. so everything was 
on one floor. Even so, there was empty 
space. Of course, it wasn't as large as the 
1983 Faire—the one that had Priority One 
and MicroPro out in the garbage area. and 
exhibits in the chair-storage room, other- 
wise known as the Black Hole of Calcutta— 
but it was about as big as last year. More 
important: the magic was still there. The 
Faire mixes hackers, publishers, vendors, 
dealers, and end users, and it is the only 
show where we all get together. I'm glad | 
went, and | liked it a lot—but | wonder if the 
Faire will survive. 

The problem wasn't the new Prentice-Hall 
management. There were more than 100 
first-rate speakers and panelists. More im- 
portant, David Sudkin and his troops 
worked hard to give the smaller exhibitors— 
who are the real lifeblood of the Faire—a 
break. There were 60 minibooths, those 
postage-stamp-size affairs where many of 
the miracles we all take for granted now 
were introduced. When the smaller ex- 
hibitors had problems, David Sudkin paid 
attention. Alas, the problems were beyond 
his control. 

San Francisco is a much unionized city. 
Moscone Center is a city-owned facility, and 


the city politicos have signed contracts giv- 
ing control of Moscone to the shop 
stewards, who miss no opportunity to 
gouge exhibitors no matter what their size 
or wealth. For example, all exhibit space 
must be carpeted. They'll rent you carpet 
at their prices. If you try to save money by 
bringing your own. you then have to pay for 
having it spread out for you—even if you lay 
it down yourself. Exhibitors weren't allowed 
to assemble booths or carry equipment. 

This sort of thing was bad enough at 
Brooks Hall, but Jim Warren was able to ca- 
jole and wheedle. There's a different crowd 
at Moscone Center, one unwilling to listen 
to reason. As an example: Barry Workman 
brought up a copy machine and unloaded 
it himself. Every few minutes some guy 
stuck his head into the Workman booth and 
pointed to the copy machine. "You'll pay for 
that; he muttered. Other exhibitors who at- 
tempted to do any of their own work had 
similar harassments. 

[t seems counterproductive to me. The 
small companies simply can't afford to pay 
hundreds of dollars for work they can do 
themselves. They don't make that much 
from the Faire in the first place. Many larger 
companies, who don't sell anything at the 
Faire but used to come to show the flag. 
have decided they've had enough and won't 
go to the Faire or indeed to any other show 
in San Francisco. Surely San Francisco didn't 
invest all that money in the Moscone Center 
just to drive conventions to San Jose? 


CHOCOLATE BRIBERY ... 

One reason I enjoy the Faire is the chance 
to meet old friends like Walt Bilofsky. It's a 
bit odd. Walt's Software Toolworks is actual- 
ly located no more than a mile from Chaos 
Manor, but the only time we see each other 
is at a Faire 400 miles north. 

As usual, Walt had a bewildering line of 
CP/M, Zenith, and IBM PCompatible soft- 
ware: chess players, text editors, C com- 
pilers, an operating-system enhancement 

(continued) 
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iSo; aaa 
Logitech Modula-2" pneum 
many of the best features of 
both C and Pascal. My prod- 
uct Time Line" contains over 
a million bytes of source 
code. It is fast and indisput- 
ably powerful. I estimate that 
it would have taken 20 to 50 
percent more time to develop 
in C, and would not be as 
reliable. I anticipate half the 
maintenance costs using 
Logitech Modula-2. Six years 
ago I was recommending C 
for serious programming. 
Today, I recommend Logitech 
Modula-2. 


А, 


wr” 


Andrew Layman, San Francisco, Га. | Анни af 
Time Line, 3 project Managemen | program 


Further comments: 


Access to the machine: Logitech Modula-2 gives 
you direct access to the hardware. 

Speed: Logitech Modula-2 compiles to native 
machine code. 

Strong Typing: Catches many programming 
errors that would slip past a C compiler. 
Modularity: It is very casy toinsulate one part 
of a program from changes in another. 
Debugging: Logitech provides you witha run- 
time and a post-mortem debugger. Both arc 
symbolic, and show source code, call chains, 
variables, modules, and raw memory. 
Overlays: Your main program can bring 
overlays into memory. You do not even have 
to decide in advance which overlays or their 
order. 

Version Control: The compiler, linker and 
loader all check thar version of modules, pro- 
grams and overlays are consistent. 

Good Library: Includes modules for file I/O, 
string handling, real number math, 
operating system access, screen and 
ain and you cansubstitute your own. 
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called C/NIX that's said to give CP/M 
systems a UNIX-like capability, and 
too much other stuff to mention. He 
also sells The Original Chocolate Byte, 
which is a thick chunk of excellent 
chocolate shaped like a 5%-inch flop- 
ру: it comes in a reusable plastic disk 
box and makes a pretty good gift. €x- 
cept that if you're a chocolate addict 
like me. it won't last long enough to 
be given away. 

The Software Toolworks catalog is 
full of good stuff at reasonable 
prices—none of it copy-protected— 
with a sensible copyright. "Copying 
this software or document for other 
than original purchaser's use is pro- 
hibited” № you don’t have Walt's 
catalog, do yourself a favor and get 
one. 


MORE OLD FRIENDS 

Bob Wallace was at the Faire. Bob pic- 
neered the concept of sfareware with 
his PC-Write text editor. It's a good 
editor. worth more than the 85 bucks 
he wants you to pay for it—especially 
now that hes added mail merge and 
some other features. Under the share- 
ware concept, you dont have to pay 
$85, though: you get PC-Write from 
Quicksoft for 10 bucks, or you get a 
copy from a friend for free. If you like 
it, you send $75 to Quicksoft and 
become a registered user, which en- 
titles you to a printed manual. 
telephone support, and update infor- 
rnation. It also entitles you to a com- 
mission if you give a copy to anyone 
who subsequently sends in the 
registration fee. 

The shareware concept seerhs to be 
working: Bob and his friends arent 
getting rich, but they're paying the 
rent and making enough to keep im- 
proving PC-Write. | wish them well. 

Another friend | seldom see except 
at the West Coast Computer Faire is 
Bruce Tonkin, who writes the most 
amazing programs in compiled 
BASIC. His MyWord! is a really neat 
text editor and word processor with 
features like list sorting and calculat- 
ing that you won't find in some of the 
really expensive programs. He's con- 
stantly adding to MyWord''s capabili- 
ties, and it will run on quite а few 


machines, including just about all the 
PCompatibles. He does other stuff, 
too, all at superlow prices. 

Bruce shared exhibit space with 
Barry Workman. who bundles some 
of Tonkin's best programs into a set 
called The Software Essentials. In fact, 
Workmans booth did yeoman ser- 
vice: in addition to their own stuff (in- 
cluding WRITE, the CP/M text editor 
I'm using to write this). they had dem- 
onstrations of Disk Maker | from New 
Generation Systems, a system that will 
transform disks from just about any 
format to any other (we have one and 
we love it). Mycroft Laboratories, 
whose MITE communications pro- 
grams have kept me in touch with the 
world these past several years, also 
gave demonstrations. While you're 
writing for catalogs, get Workman's. 

Disk Maker I works so well that | 
seldom get a chance to review any 
other product. However. the chaps at 
Berkeley Software have added an- 
other dozen or so formats to what 
their XenoCopy software can handle, 
and while Г haven't used it myself, 
people ! trust swear by their stuff. If 
you have data-transformation prob- 
lems—and who doesn't?—you might 
want to write for Berkeley's data 
sheets. 


A QUICK RUNTHROUGH 
The problem with writing about the 
Faire is that there's too much to cover. 
| used to do a separate article about 
the Faire and still felt there wasn't 
enough room. That leaves me two 
choices: | can try to cover a few things 
well, or | can follow my instincts and 
say fewer words about more stuff. I've 
opted for the latter. Do understand 
the ground rules for show reports: | 
can describe what I've seen, but 1 
make no guarantees. | think | can 
usually teil if I'm being fed a line, and 
| certainiy won't favorably mention 
anything | have some reason to 
believe is flawed; but my opinions re- 
main tentative about anything that 
hasn't been put through the wringer 
here at Chaos Manor. With that warn- 
ing, we can get on with it. 
One thing | have no trouble recom- 
(continued) 


Imagine 
dBASE Ш" 
running up 
lo 20 limes 


faster: 


The time 
Jor Clipper 


has arrtved. 


Time is your most 
valuable commodity, 
Because how you 
spend your lime, is how 
you live your life. 

Al Nantucket, we 
believe you should live 
lile to the fullest. 

Clipper, the first true 
compiler for dBASE 
ІІІ is a timely exam 
ple. Now, dBASE сот: 
piled by Clipper runs 2 
to 20 times faster than 
dBASE with its stan 
dard interpreter. 

A dBASE interpreter 
painstakingly checks 
and executes your 
source code one line al 
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Clipper introduces you to the time of your life. 


a lime, every lime you 
run a program. With 
Clipper, once you've 
debugged your source 
code, it's compiled into 
more efficient machine 
code. Your program 
runs wilhoul Ihe time- 
consuming overhead of 
redundant translation. 
Clipper compiles all 
your existing and future 
dBASE 111 programs. 


Developing а com- Then go make the 
piler for dBASE Ill was most of your Ше time. 
just a matler of lime. 

Call your dealer or our 
loll ree 800 number 
and ask for Clipper. 


ШШ 


Nantucket 


20456 Раши; Coast Hwy, Malibu, Са. 90265 (800) 556.1234 ext. 225. In California (800) 4412345 ex. 225 


Inquiry 38! for End-Users. Inquiry 382 for DEALERS ONLY. 


ВАЗ HE ma tenisere cadran АШИ 


mending is Rachel Holmen's Truly Por- 
table (POB 2916, Oakland, CA 94609), 
which is an excellent 16-page newslet- 
ter about lapboard computers. It 
comes out 10 times a year, and a sub- 
scription is $16. Anyone interested in 
lapboard machines—and especially 
anyone contemplating buying one— 
will find Truly Portable worth the invest- 


CBG for ай PC-MSDOS computers $39500. Visa, 
Mastercard, personal check and corporate PO's 
accepted. 
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ment; it has product information, 
reviews, programs, letters from users, 
and lots more. 

| can also recommend Carl Landau's 
Computer Language magazine (131 Town- 
send St., San Francisco, CA 94107) for 
anyone interested in what's going on 
in the language world. This has 
become an important magazine for 


800-922-0169 


COMPUTER 
INNOVATIONS, INC. 


980 Shrewsbury Avenue, 
Tinton Falls, NJ 07724 (201) 542-5920 


Inquiry 71 


hackers, and anyone seriously think- 
ing about professional work in com- 
puter programming—or who wants to 
know what hackers are reading—will 
find it valuable. I'm not sure precise- 
[у how it happened, but Computer Lan- 
guage was partly designed on my 
kitchen table; my son Alex is a friend 
of the founders. Neither of us has any 
special relationship (or financial in- 
terest) with the magazine; | just find 
it interesting to read. 

An award for sheer persistence 
should go to Ken Snapp of Beta Tools 
Systems. He has been sending me his 
BASIC Development System for six 
months; | must have received a dozen 
copies. This time he handed me one 
in person. 

The BASIC Development System is 
a set of tools to use when writing pro- 
grams in BASIC for PCompatibles. 
(Due to the way IBM implemented 
BASICA, there are separate versions 
of the BASIC Development System for 
PCs and PCompatibles. Note also that 
you must have your own copy of 
BASICA or GW-BASIC.) 

This looks like something I'll use; the 
manual seems clear enough, and the 
features—cross-referencing, trace, 
dynamic dumps of variable values, 
selective renumbering, and compres- 
sion/expansion—certainly ought to 
make it easier to write BASIC pro- 
grams. Indeed, | have a good bit of 
BASIC programming to do (I have to 
work on Mrs. Pournelle's reading рго- 
gram); alas, what with the reconstruc- 
tion of Chaos Manor, | haven't written 
a line of BASIC (or any other kind of 
code) for months, which is why Гуе 
done no more with the BASIC Devel- 
opment System than look at the 
manual. I'd be astonished if it didn't 
work as claimed, though: why in the 
world would anyone so persistently 
work at getting me to try something 
that wasn’t pretty well debugged? 
Anyway, I'll know soon enough: Mrs. 
Pournelle is increasingly impatient to 
have her program finished. 


POOR MAN'S TOPVIEW 
Jason Loveman, who left Digital 


Research to found a company called 
(continued) 


THESIMPLE APPROACH 


IS THE SYMBOL APPROACH. 


10 5=0 REAL Х(100) 
20 FOR I*1 TO 100 READ* М,(Х(Т) = ] ,N) 
50 INPUT X 970 
40 IF X = 0 GOTO 70 DO 10 I=IN (*/X)*pX «0 
50 5=5+X 10 5=5+X(I) 
60 NEXT I PRINT *,5/N 
70 PRINT S/(I-1) | END 
BASIC TRAN POCKET APL 
А program to calculate averages... fust shrunk from seven lines... to опе. 
INTRODUCING POCKET API. __toswitch back and forth between programs or from 


Pocket APL, a new PLUS x WARE" product, 


symbolizes a whole new way to solve problems. 
Faster than Fortran. Simpler than Basic. And at a 
cost much less than Cobol and many other pro- 
gramming languages. Its use of symbols makes it 
concise and efficient— powerful and productive. 


your hand-held calculator to the computer. 

And the symbols? Simple. You'll learn them fast. 
They'll become as second nature to you as +,-, 
x,and +. Once you start using them, you'll be 
programming four to 10 times faster than with 
conventional languages. And as your needs grow, 
you can easily upgrade to STSC's APL*PLUS*/PC 


WORKING IN SHORTHAND — System for even more features—like 
jeep A communications and graphics. 
Pocket ows you to shri POCKET APL COSTS 
the length of your programs. Because EN" Tere MUCH « YOU'D EXPECT. 
just a few symbols say what takes lines te | reprint Pocket APL makes programming 
and lines to say in other pro | Ауез" easy. And priced at just $95, it’s easy 
languages. So Pocket APL cuts the on the budget, too. It works with IBM 
drudgery and need for tedious sub- PC’s and compatibles and requires 
routines and long lists of commands. | only 128K. So if problem-solving is 
GET FLEXIBILITY > taking up too much of your time, the 
WITH CANNED SOFTWARE. answer is symbol. Pocket APL. 
Pocket APL is a complete APL 3 To order, or for more information, 


implementation with enhancements 
like online HELP, windowing, report 
formatting, dual file system, and 
debugging aids. It's also a powerful 
online calculator. So you don't have 


call 800-592-0050. In Maryland, call 
(301) 984-5123. 
Or write STSC, Inc., 2115 East 
give Jefferson St., Rockville, MD 20852. 
All major credit cards accepted. 


Problem-solving at the speed of thought. 


Pocket APL uses a soft character set for computers with IBM-compatible graphics board or color monitor; keyworda for compulers with monochrome. Optional 
C character generating ROM can ba ordered far IBM РС monochromes or Hercules monochroma boards. 


PLUS « WARE and Pocket APL are trademarks of STSC, Inc. APL» PLUS is a service mark and trademark of STSC, Ine., registered In the U.S. Patent and Trademark 


Olfice and in other countries. 
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With Network Revelation, youre not alone. 


Span the void that separates 
you from other PC's. Be as опе with a 
universe of data. Be a true network 
with Network Revelation? 

Network Revelation is more than 
a relational database management 
system. It's a complete applications 
environment for most microcomputer 
networks. That's not dreaming about 
the future. It's low-key raving about 
a capability of the present. 

With Network Revelation, you 
can send and receive data on local area 
networks and remote file servers. Rev's 
data dictionaries let you add or restruc- 


Cosmos, Inc., 19530 Pacific Highway S. 
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ture fields at will, saving ages of 
programming time. And our menu- 
driven applications generator and 
procedural language are eons ahead 
of other databases. 

The possibilities are infinite. 
Distributed processing systems linking 
worlds. Accounting, inventory and 
order entry systems connected for 
instant access to data by a galaxy of 
users. And your data is secure with 
complete file or record locking. 

REVELATION co-exists with 
MS-DOS” So you can transport Lotus 
1-2-3" Multiplan® or other data from 


PC to PC— using popular routes like 
Novell, Ethernet or 3 Com" You can 
even evolve files from primitive, 
single-user databases into a powerful 
Rev application. 

ncounter the future of distributed 
data processing today. Revelation costs 
just $950.00* Network Revelation 
starts at only $1495.00* for a complete 
four-user system. So call us and well 
arrange for an unforgettable demon- 
stration with a Cosmos rep in your area. 


MS™ and Multiplan* of Microsoft Corporation. 
12-3" of Lotus Development Corporation. 3 Сот" 
of 3 Com Corporation. — 

"Suggested U.S. list price. 


seattle, WA 98188, 206-824-9942 
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Awesome Technology (yeah, ! know), 
brought around a PC-DOS program 
called Multiple Choice, also billed as 
Poor Man's TopView. This program 
makes three computers out of your 
PC or PCompatible. That 15. you run 
the program. It puts 4K bytes of code 
up in high memory. Now you enter 
Control 1, Control 2, or Control 3, and 
you're in job 1. 2. or 3. It works in- 
visibly, and we've run it with the IBM 
PC with the Orchid PCturbo 186 
board, as well as with the Zenith Z-150 
and 2160 PClones. It's compatible 
with SideKick. I've got it here at Chaos 
Manor (I'm running it now on the 
Z-160), and it works fine. For $64 you 
can have WordStar. DOS, and Lotus 
1-2-3 running all at the same time 
(with SideKick in the background 
already yet). Who needs Symphony? 
Recommended. 


YET ANOTHER EMACS 

Another minibooth featured EM-it, 
an EMACS imitator. EMACS is the 
macro editor written at MIT by 
Richard M. Stallman (otherwise 
known as RMS). EMACS was one of 
the very first full-screen editors in 
existence. | recall several long- 
distance debates {| have an account 
on one of MIT's large computers) with 
RMS over the virtues of EMACS ver- 
sus Electric Pencil, which was the 
editor | was using at the time. The 
debates were futile, of course: Pencil 
and WRITE (derived from Pencil) were 
much better editors for creative 
writing, but EMACS was far and away 
better for programming, and indeed 
it became a bit of a legend among 
hackers. 

Stallman. who believes software 
ought to be available to everyone, put 
EMACS in the public domain instead 
of getting rich from it. The chaps at 
Sayansi have implemented it for 
PCompatibles and sell their version 
for $49.95, a reasonable price. Need- 
less to say. it's not copy-protected. It's 
also not full EMACS. One of the main 
features of EMACS is its extensibility: 
you can add nearly any feature you 
might want from right inside the 


editor. EM-it can't do that, but it does 
(continued) 


4 
* 
. see а=. 
. " т P: » А. x 
An 
фе... | 4 ғ. г? 
ey fe АТЫ; ] 


ES 
< КА 


P 


Now that there's the Modula-2 Software Development System (M2SDS), Turbo Pascal 


is 


all washed up. But you're not. Because Modula-2 is like Pascal. So you can launch into 
greater programming efficiency head-first. It's an easy-to-learn language. In an easy- 


to-use system. At a price that's easy to swallow. Just $80.88. Join the new wave of 
programming efficiency. Order today. 
1-800-922-9049 (n Texas, сай 713/523-8422.) INTERFACE 


Checks, MasterCard, VISA, American Express accepted. Shippitty 6 ban- TECHNOLOGIES 


dling not included. int Teras add sales tax. blernal l orders add $30. 3336 Richmond Are., Suite 200 
Turbo Pascal is à trademark of Borland International. Houston, Texas 77098 


IBM AT THE OFFICE 
APPLE AT HOME 


NO PROBLEM! 


А "Wireless file transfer" package for the IBM PC® to Apple lI 
and back. APPLE TURNOVER?” is a firmware board which 
fits into any slot in the IBM PC and some compatibles. NO 
modems, NO serial links, NC hassles, NO problems. APPLE 
TURNOVER™ will format Apple CP/M® and Apple DOS 3.3 
disks. Leave your IBM and Apple computers where they are. 
Simply bring your Apple disk to work and transfer your file to 
a PC-DOS disk. Allows for modifications to text and data 
files. It's asimple, inexpensive, high performance alternative 
to complicated serial links and modems. 


"NEW!" APPLE TUANOVER™ version 2.0 will read, write 
and format PRO-DOS and Apple P-System Too. 


See your dealer or call 
for information: 


artex (213) 938-0857 
SYStems inc. 


Innovation in microcomputer products 6022 W. Pico Blvd., Los Angeles, CA 90035 
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You would think when IBM needs 
EPROM Programmers they would choose 
the best and the most expensive. 

They don't. They only choose the best. 


GTEK. 


MODEL 7956 (w/RS-232 option) ..... $1098 
MODEL 7956 (stand alone) .......... 5 979 

GTEK's outstanding Gang Programmer with 
intelligent algorithm can copy 8 EPROMS at à 
time! Use the 7956 in a production environ- 
ment when you need to program a large num- 
ber of chips. Programs all popular chips through 
the 27512 EPROMS; supports CMOS EPROMS 
through the 27С256; supports EEPROMS 
through the X2864A; supports Intel's 2764А & 
27128A chips. The 7956 will also program 


MODEL a eee nn ...$ 999 

GTEK's 7228 has all the features of the 
7128, plus Intelligent Programming Algorithms! 
it supports the newest devices available through 
512K bits. The 7228 programs 6 times as fast 
as standard algorithms И programs the 2764 in 
one minute! Supports CMOS EPROMS through 
the 27C256; supports EEPROMS through the 
X2B64A; supports Intel's 2764A & 27128A chips. 
SIUS Tektronics, intel, Motorola and other 

ormals. 


single chip processors. 


MODEL 7198 La. ra eco mno «аьан $ 429 

The 7128 has the highest pertormance-to- 
cost-ratio of any unit. it supports the newest 
devices available through 256Kbits. 


МОРЕ. айй ... caen eorr $1499 

The 7324 has a built-in compiler. It programs 
all MMI, National and ТІ 20 & 24 pin PALS. It 
has non-volatile memory and operates stand- 
alone or via RS-232. 


MODEL 7322 . — € UT ETT $1249 
Same as Model 7324 bul cperates only via RS-232. 
Jie D E і ТТЕРІ” 749 


5 
This PAL PROGRAMMER programs Series 20 PALS. It has a built-in PALASM compiler. 
селе“ en: EP. en меттен A ғ $1199 
This BI-POLAR PROM PROGRAMMER programs гай ‘popular BI-POLAR PROMS. It operates 
stand-alone (tor production) or RS-232 (for development}. 
MODEL 705 $ 299 
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68705V3, R3, P3 PROGRAMMER. 
EPROM, PROM & PAL 


PROGRAMMERS 


— These features are standard from GTEK — 


Compatible with all RS-232 serial interlace ports * Auto select baud rate • With or without 
hand-shaking • Bidirectional Xon/Xoff + CTS/DTR supported • Read pin compatible ROMS • No 
personality modules • Intel, Motorola, MCS86 Hex formats е Split facility for 16 bit data paths • 
Head program, formatted list commands * Interrupt driven— program and verify real time while 
sending data » Program single byte block ar whole EPROM * Intelligent diagnostics discern bad 
and/or unerased EPROM » Verily erasure and compare commands * Busy light * Complete with 
Textool zero insertion farce socket and integral 120 VAC power (240 VAC/50Hz available) * 


UTILITY PACKAGES 


Pre PGX ЦШИУ Packages will allow you to speaily a range of addresses to send to the 
progra mmer, verify erasure and/or set the EPROM type. The PGX Utility Package includes 
X, a utility used to generate an Intel HEX file. 
ah Utility Package—for use with СТЕК’ Pal Programmers—aillows transfer of PALASM" 
sourca file or ASCII HEX object code file. 
Both utility packages are available for СРМ; MS-DOS; PC-DOS; ISIS" and TRSDOS" 
operating systems. Call for pricing. 


CROSS ASSEMBLERS 


These assemblers are available to handle the 8748, 8751, 28, 6502. 68Х and other microprocessors. 
They are available for CPM and MS-DOS computers. When ordering. please specify processor 


and computer types. ACCESSORIES 


Erasers tese LA 9+2 


è 


Model 7128-L1,L2, L2A 
ке Quantity) 5259. 


‚ DE4 380; РЕ14Т $129 
С25 $349; C50 $699 


Model 7 128-24 +» + 44 » + э з hk B Ч % # + + Ф244 $329. U/V Eraser DE-4 Ф + LESE B+ + рава и + $ ВО. 
Cross Assemblers CPM -80 . depo $200. Н5-232 Cables ....... .. ..........% 30. 
MSDOS; СРМ B6 .,.$250 8751 Adapter ........ wo m PPAR $174. 

8755 Adapter .. .... . .. v. ee oe $135. 

.CaHforpricing 48 Family Adapter ..,................% 98. 


PGX Utilities ......... 
Do | AO CO аә 22...» Call for pricing 


TEK 


‚ INC. 


“All you CPM people 
who wanted to move 
to IBM, but couldn't... 
now you can — and 
bring your СРМ 
software with you!” 


From GTEK, the 
leader in devel- | 
opment hardware 
and software, 
comes the 
CPM user's 
dream. 

The ma- Ш 
jority of ad- 
vances being Т 
made in the 
computer ты 
industry today are qm қ 
made for PC-DOS and MS-DOS machines. 

If you are a CPM user who wanted to 
convert to these operating systems but didn't 
because you had to abandon or rewrite your 
CPM programs, now you can make your 
move without losing or rewriting a single 
program! 

The dream from GTEK is a package that 
makes your PC-DOS (ІВМ PC, XT, AT) or 
MS-DOS (IBM clones like COMPAQ, Leading 
Edge, Televideo) machines think they're being 
run by an 8080 ог 780 microprocessor 
with CPM! 


The GTEK pack- | 1f you've been using 
age contains a CPM on any of these 
CPEmulator™ and machines you can now 


move 10 PC-DOS or 
MS-DOS operating 
systems. 


CPM Conversion 
Utility that allows 
you to read and 
write popular CPM 
disk formats such 
as Kaypro and 
Osborne. 

How easy is it to use? Two steps. (1) Use 
the Conversion Utility to copy the CPM 
program to an MS-DOS ог PC-DOS diskette. 
(2) Use the Bind Utility to attach the 
CPEmulator to your program. And that's it. 
It’s ready to run. 

You won't see any difference when you 
run the CPM program! Now all the work you 
did in CPM is still valuable when you change 
to your PC-DOS or MS-DOS machine. 

And here's the happy ending to the dream. 
The CPEmulator is just $199. 


Call GTEK's CPM Hotline... 
1-601-467-9019 


Kaypro * Osborne * Heaih/ 


Zenith * Radio Shack * 
Epson • DEC • ІВМ * Mor: 
row = Xerox • HP » Sanyo 
ғ Intertec * Cromenco = 
Televidea * Compupro. 


Development Hardware/ Software 
Р.О. Вох 289, Waveland, MS 39576 
601/467-8048; telex 315-814 {СТЕК UD) 


СТЕК, PALASM, СРМ, MS-DOS, PC-DOS, 1515. TRSDOS. & CPEmulator are registered trademarks. 
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have some impressive macro capabil- 
ities. | saw it run on a PCompatible, 
and it looked very EMACS-like to me. 

FORMIT from Emerald City Soft- 
ware is a text-formatting program that 
works something like WRITE does. 


That іс: WordStar, and many other text у rmm S, Г | 
editors, print оп а “what you see is A E p, Pm 
what you get" basis. This is fine for ERES = 


ғ 
letters but not so hot for complex 747, Г 
documents—and а decided nuisance [ v 


for very simple things like manu- - = 
TURBO PASCAL 


scripts. WRITE has a number of "dot" 
commands (the command is given by 
starting a new line with a period. Now that there's the Modula-2 Software Development System (M2SDS), Turbo Pascal | 
something you never do in ordinary has been grounded. Because Modula-2 is the language that lets programming efficiency 
English) that tell the program what I soar to new heights. You know Pascal. So you can take off and use Modula-2 right 

away. It's an easy-to-learn language. In an rm system. Priced at a low $80.88. 
Send your programming efficiency flying. Order today. INTERF. ACE 


want done with the line. For example, 
1-800-922-9049 (n Texas, сай 713/523-8422.) 


ce3 means center the next three 
lines, .pw65 means make the lines 65 

Checks, MasterCard, VISA, American Express accepted. Shipping & ban- TECHNOLO GIES 
dling not included. In Texas add sales tax. Internat 1 orders add $30. 3336 Richmond Are., Suite 200 


characters wide (on average if we're 
Turbo Pascal is a trademark of Borland International. Houston, Texas 77098 


doing right justification), etc. 
FORMIT works the same way. It has 


a rich command structure and works 
with Epson dot-matrix printers. The 
authors claim they're continually add- 
ing other printers it will work with and 
that they're at work on "full, font-level 
support for all smart printers? 

FORMIT is freeware; that is, you can 
have a copy free (it's available on 
bulletin boards. or by sending a for- 
matted disk with return postage to the 
authors, or from anyone who has a 
copy), but you're expected to pay $15 
if you use it. Fair warning: FORMIT is 
intended for users willing to pay at- 
tention and do a bit of experimenting. 
The manual (which is on disk—you 
print it out yourself) is complete 
enough, but the nature of the pro- 
gram requires you to do a bit of think- 
ing. FORMIT requires an IBM PC or 
a generic MS-DOS machine with at 
least 128K bytes. Recommended for 
those who don't have a text format- 
ter: it's sure easier to use this than to 
go through a document making 
changes. 


CHECKS AND BALANCES 

My friend and colleague David 
Gerrold was at the Faire, but | didn't 
see much of him. He did hand me a 
copy of a program called Checks and 
Balances, which was written by a 


MEM UL e) 
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Computers For The Blind 


Talking computers give blind and visually impaired 
people access to electronic information. The question 
is how and how much? 


The answers can be found in "The Second Beginner's 
Guide to Personal Computers for the Blind and Visu- 
ally Impaired" published by the National Braille Press. 
This comprehensive book contains a Buyer's Guide 
to talking microcomputers and large print display 
processors. More importantly it includes reviews, 
written by blind users, of software that works with 
speech. 


Send orders to: 


National Braille Press Inc., 88 St. Stephen Street 
Boston, MA 02115, (617) 266-6160 


NBP is a nonprofit braille printing and publishing house. 


Store this in 

your memory: 
buy two packs 
of Xerox Floppy 
Diskettes 

and get one 
pack free. 


Its true. When you buy two packs of our new 31^" 
micro diskettes or selected 514” diskettes, you'll receive 
an additional pack absolutely free? Its our way of intro- 
ducing you to our superior new floppies. 

Try them out on your IBM-PC, PC-AT, Macintosh, 
Compaq, AT&T, ITT, Olivetti, HP or on our own PCS 
and word processors. You'll see how superior they are, 
both in quality and performance. And theyre packed т a 
durable library case as well. 

‘To get your free diskettes (or for more information) 
simply call 1-800-822-2200 Dept. 20 and order any of the 
items specified below: 

111866003: 512" double-sided/double density disk- 
ettes (10 per pack) for your ІВМ-РС or IBM- 
compatible PC 

0862467: 514" high density 
diskettes (10 per pack) for your № 
IBM-AT 

0862466: 31^" single-sided micro diskettes 
(5 per pack) for your Apple Macintosh 

This offer ends December 31, 1985 and 15 limited to 
five free packs per customer. 

So remember, call 1-800-822-2200 Dept. 20 and order 
your free diskettes today. Thats a pretty memorable offer! 


* Your free pack will be of comparable or lesser value than the (wo you purchase, 
XEROX® is a trademark of XEROX CORPORATION. 
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friend of his. As the name implies, it 
gives checkbook balances; but it does 
a lot more than that. Indeed, it seems 
to be a pretty fair accounting pro- 
gram. It has room for 64 categories 
of income or expense entries: things 
like “Income from books" ог “Utili- 
ties" Each of these would then be a 
ledger page. Alas, І have more than 
225 pages in my chart of accounts, so 
I'm not too likely to have a use for it: 
but someone with simpler ге- 
quirements would probably like it. | 


guarantee this program is easier to set. 


up than my accounting program is. 


REAL BARGAINS 

A few readers have sent letters 
wondering why | mention Workman 
and Associates as often as ! do. It's 
simple enough, and it has nothing to 
do with friendship. They put out real 
bargains. As an example: Disk One in 
the new PC version of the Software 
Anthology Series. This disk is crammed 
with routines to defeat copy protec- 
tion, recover lost data, set up special 
batch files, and generally make life 
simpler for PC-DOS and MS-DOS 
users. Some of the software is free- 
ware for which Workman has bought 
an unlimited-distribution license. 
Some is public-domain stuff gathered 
from bulletin boards and users 
groups. It would take a while to 
assemble this much software, and if 
you were doing it yourself, you'd still 
have to figure out what works and 
what doesnt. As with Workman's 
CP/M Software Anthology disks, there 
are several programs each worth 
more than he charges for the disk: | 
know, because | use the stuff all the 
time. 


WONDERFUL WORLD OF COLOR 
There was a time when the West 
Coast Computer Faire was the place 
to announce new hardware. [ recall 
startling new stuff introduced at the 
Faire by CompuPro (пом Viasyn). 
Sage (now Stride). Osborne (now 
recovering from Chapter 11), Fortune 
32 (now—oh. well), and others. There 
wasn't anything like that this year (or 
if so І missed it]. There was, however, 
(continued) 


"TURBO PASCAL: 


Programming efficiency? The Modula-2 Software Development System (М2505) leaves 
Turbo Pascal in the dust. Even the learning curve won't slow vou down. Because the 
language is like Pascal. Only better. M2SDS has a price that's tough to beat, too. Just 
$80.88. Pick up vour programming speed. Order today. INTERF. ACE 
1-800-922-9049 (in Texas. call 713/523-8422.) 


Checks, MasterCard, УМА. American Express accepted, Shipping C бин TECHNOLOGIES 


dling not incide! ін Телеу кі ие tax, Internat | anders atki 530 11% Hicbrond Ave., Suite 200 
Terbo Pascal is a trademark of Borland iniernatiinad Нокии. Revas 770908 
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LODGING 


"World's largest chain of Independently owned and operated hotels, motor inns, and resorts” 
61965 Best Western Intemational 
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THE GRIZZLY” 
MAKES BLACKOUTS BEARABLE. 


No one can hold a candle to The GRIZZLY." 


it’s the one Backup Power Supply 
System that gives your hardware, 
software and data complete pro- 
tection against blackouts, brown- 
outs and power sags as well as 
surges. 


When your power goes down, 
the advanced VRS technology of 
The GRIZZLY ™ provides an instant 
switchover to battery backup, 
while it warns you with an audible 
alarm, giving you ample time to 
calmly shut down your computer 


system to avoid damage or critical 
data loss. Even momentary voltage 
fluctuations, which constantly 
occur, are tamed by The GRIZZLY. 
The Pulse Width Modulated, regu- 
lated output is your assurance that 
you receive constant, stable, clean 
power. 


The GRIZZLY VRS, available in 
200W, 300W, SOOW, 1000W and 
2000W models. Each tested for 
complete reliability and designed 
for ease of use. Just plug it into 


(617) 279-0424 > 


any standard three-wire grounded 
outlet, switch it on and you have all 
the power of the king of the forest. 


РО. Box 487, Stoneham, МА 02180 
1-800-343-1813 
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a lot of stuff that was new to me. 
The most impressive was a com- 
bination: the Sigma Designs Color- 
400 PC graphics board and the SR-12 
color monitor by Princeton Graphics. 
The SR-12 has 640- by 400-pixel res- 
olution that's steady as a rock: and 
the Color-400 board drops invisibly 
into the PC to give monochrome 
quality to color software. | stood there 
and stared: text is as crisp and steady 
as if painted on the screen. good 
enough to write with hour after hour. 
Гуе arranged to get both the SR-12 
and the Color-400. The SR-12 gets 
hooked up to a video switch so we 
can compare the Color-400 to our 
new CompuPro PC Video board that 
goes in our big CompuPro S-100 
80286/Z80 system. Princeton also has 
the MAX-12, a crisp amber-screen 
monitor that knows whether it's being 
fed input from a PC monochrome or 
PC color board and adjusts accord- 
ingly, and other impressive monitors 
І hadn't seen before. Гтп told by peo- 
ple | respect a lot that Princeton 
Graphics has long had the reputation 
for being among the very best in its 
field. and they're astonished I didn't 
know that; which just goes to show 
. or something. I can plead that 
because | wear bifocals | tend to 
prefer |5-inch monitors, but in fact it's 
plain that neither I nor anyone else 
can keep up with this wonderful 
kaleidoscope we call the micro revolu- 
tion. 


BORLAND'S SUPERKEY 

The saga of Philippe Kahn's Borland 
international is a graphic illustration 
of the plus side of the history of the 
micro revolution. Two years ago 
Borland wasn't at the Faire at all. Last 
year they hurriedly put together an 
exhibit. This year they had as large a 
presence as anyone except IBM and 
АТЕТ. 

Borland introduced SuperKey, their 
new keyboard macro package that 
does just about everything my former 
favorite, Magic Keyboard, did, plus а 
bit more. I'll miss Magic Keyboard’s 
toggle to PC graphics characters, but 
SuperKey is more versatile—and of 
course it's guaranteed to work with 
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the indispensable SideKick. | dont 
run many PC programs that won't 
work with SideKick. 

Borland now has Turbo Pascal 3.0, 
a distinct improvement on the already 
impressive version 2. | particularly like 
Borland's new licensing agreement: 
treat the software like a book, which 
is to say, make all the copies you want 
but don't have more than one copy 
in use at any given time. This seems 
quite fair to me. 

The Turbo manual isn't quite good 
enough to learn Pascal with no other 
aid. but it's close There are lots of ex- 
amples, and the whole thing is writ- 
ten in good English. Turbo Pascal has 
got to be the best value in languages 
on the market today—and Borland In- 
ternational, by delivering excellent 
products at reasonable costs, is 
leading the software industry where 
it has to go. 

Гуе said this before. In my judg- 
ment, the $500 program is a dinosaur. 
One reason for this is Borland: Turbo 
Pascal is more than just a good pro- 
gram at a low cost. It's also a low-cost, 
well-conceived programming lan- 
guage making it possible for lots of 
people to produce good programs. 


LAPLACE 
One example: LaPlace, by P. L. Hagel- 
stein, is a program written in Turbo 
Pascal. it's hardly a slick item: it took 
me five minutes of hard work to find 
the name and address of the pub- 
lisher! It's nowhere given on the in- 
struction sheets and given in only one 
place in the program display. 
LaPlace is a program for calculating 
and displaying potential fields. To 
quote its manual: "LaPlace solves the 
Laplace, Poisson, and inhomogene- 
ous Poisson equations in 2-D through 
numerical finite element methods. 
The matrix equations resulting from 
the finite element analysis are solved 
using the fast incomplete Cholesky 
conjugate gradient technique, which 
allows problems with 1000 nodes to 
be solved in less than 10 minutes" 
That's specialized stuff. | doubt any 
commercial software house would de- 
velop something like that—but it's the 
(continued) 


and Mastercard accepted. 


with Flexforms. 


Flexforms are pre-written, ready io use contracts, 


| agreements and letters designed то save your company 


time and money. Flexforms work with any word pro- 
cessor. You literally “ful in the blanks" and create 
customized, professional and legally-binding docu- 
ments for every situation, 

Each of the forms сап be quickly tailored to suit 
your individual needs without wading through confus 
ing manuals. 

Fiexforms help protect your fegal rights, avoid tax 
problems, dramatically improve efficiency, increase 
profits and eliminate costly misunderstandings. 

Four Popular Series: 


BUSINESS 


Ideal for expanding businesses: 

Employee Agreements & Letters, Credit & Collection 
Letters, Subcontractor Agreements, Lease Forms & 
Amendments, Buying & Selling Forms, Credit Forms 
& Applications, Guaranties, Loan & Debi Notices & 
Letters, Assignments & Transfers, Affidovits & 
Notices, Pramissory Notes & 83 more! 


REAL ESTATE 


Designed for investors, developers, and property 
managers: 

Residential 4 Commercial Forms, Purchase & Sates | 
Forms, Broker & Agent Contracts & Forms, Partner- 
ship Agreements, Rental Forms, Lease Forms, Tenan- 
cy Agreements & Applications, Неве Detainer 
Forms, Loan Agreemenis, Financing Agreements, Ex- 
change Forms & Contracts, Disclaimers & Dis- 
closures, Contractor Agreements and 75 more! 


CORPORATE. 


Exceeds State and Federal Corporate Law reguire- 


ments: 

Articles af Incorporation, Shareholder & Director 
Meeting Minutes, Corporate By-Laws, By-Law 
Amendments, Shareholder & Director Resolutions, 
Merger Resolutions, Compensation Resolutions, Divi- 
dend Resolutions, Loan Resolutions, Fringe Benefi! 
Resolutions, Employee Benefit Resolutions ата 86 
more! 


PERSONNEL 


Created for growing organizations: 
Personnel Policy Manuel, Employee Safety Manual, | 
Employment Agreements & Applications, Secrecy & 
invention Forms, Confidentiality Agreements, Non- | 
Compete Agreements, 25 Job Descriptions, Consul- 
tant Agreements, Agency Agreements, Personnel Let- | 
ters, Performance Reviews and 25 more! 

Flexforms have been prepared under legal counsel 
Untike forms written by lawyers for lawyers, they are 
concise ала easy ro understand without needless tegal- 
езе, Available in ВМ and Apple disk formats. 

Each series only 


(plus $5 shipping), includes hard copy. АЙ 
Jour for $175 and we pay the shipping! Visa 
Inquiry 25 
Atkins Associates 
РО. Box 781 * Santa Cruz, СА 95061 
(408) 426-7638 
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PRODUCE STUDIO-QUALITY 
TRUE-COLOR PICTURES ON YOUR PC 


Now you can create and edit studio- 
quality pictures on your IBM* PC or 
compatible computer with the 
IMiGIT PLUS™ color system. 
Anything a video camera can see — 
people, products, scenery and 
artwork — can be computerized in 
256 colors using the ІМІСІТ PLUS 
color system. Pictures are captured 
and displayed in their original "true 
color" so you do not have to spend 
hours recoloring to attain a “real-life 
look". Images can be enhanced with 
text, line art and other graphics for 
business presentations, art studio, 
education, engineering, architecture 
and television applications. 


Professional Quality — 

Special Effects 

Pictures are captured at a resolution 
of 512 x 512 x 256 colors selectable 
from a 16 million color pallette. 
Captured images can be modified 
with editing tools such as: multi-font 
annotation, line and freehand 
drawing, filled and unfilled boxes and 


circles, texturing, color fill, curve 
fitting and rubberstamping. А cut and 
paste feature allows "cut art", 
previously saved to disk as picture 
sections, to be recalled and 
overlayed on the display. This editing 
sophistication lets you create 
complex graphics as well as 
dramatic and illusionary special 
effects. 


Designed for the User 

The ІМІСІТ PLUS color system is - 
easy-to-use and versatile. 
Completely icon-driven, you can 
quickly learn to master the powerful 
editing tools. Also, you can select the 
various editing commands using the 
keyboard, popular mouse devices or 
digitizing tablets. Captured color 
pictures can be displayed for editing, 
saved and retrieved from disk, 
printed, and recorded on 35mm 
slides for professional presentations. 


CHORUS 


| * PLUS * PLUS * PLUS • PLUS 


IMiGIT PLUS is available as a 
hardware /software combination, an 
add-on system, and as a complete 
IBM AT graphic workstation. The 
software and PC-EYE color capture 
board are priced at $1,295. The 
IMiGIT PLUS system includes a color 
camera, RGB monitor, graphics 
adapter, software/hardware package 
with expansion chassis priced at 
$9,500. The workstation is priced at 
$18,000 and includes an IBM AT with 
20MB disk, IMiGIT PLUS software, 
PC-EYE™ capture board, 
Colorverter™, graphics display card, 
digitizing tablet, color camera/ 
accessories, and a high resolution 
RGB analog monitor. 


For more information on IMiGIT 
PLUS or our other imaging products 
for applications in data base 
management, communications and 
image capture, please write or call 
1-800- OCHORUS or 603-424-2900. 
Inquiry 53 
ТМ: IMiGIT PLUS, Colorverler and PC-EYE are trade- 
marks of Chorus Dala Systems, Inc. 


*: IBM is a trademark of International Business 
Machinas 


Chorus Data Systems, Inc., 6 Continental Blvd., РО. Box 370, Merrimack, New Hampshire 03054 


kind of thing that if you need it, you 
need it bad. | intend to use LaPlace 
to play about with gravitational fields 
made complicated by the presence of 
small black holes. | expect a more 
conventional use would be in fluid 
dynamics or electrostatics. 

Obviously I'm not competent to say 
whether or not LaPlace gives the right 
answers. The diagrams and displays 
look right, and there's a very extensive 
manual: the computer parts are in 
baby talk. The rest is written for peo- 
ple who understand inhomogeneous 
Poisson equations. 


MATRICES 
Another specialized program, PC- 
MATLAB from The Math Works, does 
just about anything you might want 
done with matrices: addition, multipli- 
cation. inversion, eigenvalues, and the 
like. and by making use of the 8087 
coprocessor available in most PCom- 
patibles, does it fast. I'm going to have 
to come up with a different "bench- 
mark of sorts"; the one | devised a 
couple of years ago is performed by 
PC-MATLAB so fast that ! can't time it. 
Matrix operations are important to 
anyone trying to do multiple regres- 
sion analysis, stationary time series, 
factor analysis. operations research, 
and just about any other kind of sta- 
tistical prediction. Over the past few 
years a program called MATLAB has 
become a sort of standard for doing 
matrix operations on mainframe com- 
puters. Now it's available for a PC (but 
only one with an 8087 math chip). 
PC-MATLAB comes with a rather 
complete manual. It's plenty easy to 
install and use, provided that you 
understand something about matrix 
operations to begin with. Matrices are 
input rather simply. А = [1 2 3; 4.1 5.6 
6.7; 7 8 9| enters the 3 by 3 matrix 


1 2 3 
4.1 5.6 6.7 
7 8 9 


and. mercifully, the entries are put 
into a file that can be edited with a 
normal full-screen text editor, so that 
if you have a data-entry mistake, you 
don't have to input the whole matrix 
again. 
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I've found matrix math both inter- 
esting and useful since my days at the 
University of Washington, when Paul 
Horst taught us to apply matrix 
algebra to such problems as grade 
prediction. Matrices are very power- 
ful tools; the only problem is the hor- 
rendous amount of arithmetical cal- 
culations required. One of the nice 


| DATA 


CONNECTION 
(and disk backup too) 


PC/MAINFRAME 


things about small computers is that 
they make it simple. Anyone wanting 
to understand the world would be 
better off for mucking about with this 
program: and of course every math 
teacher, at any level, ought to have it. 
Alas. there are two problems. First. 
PC-MATLAB is copy-protected. It's not 
(continued) 
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With the Digi-Data 2000 PC 12” tape system you can move 
data between your IBM PC, XT, or AT and a mainframe or 
minicomputer. IBM/ANSI compatible 9-track 1600 брі 12" 
tape is the only truly standardized and interchangeable 
medium between the PC and mainframes or minis. 

The 2000 PC includes tape drive, PC controller board, 
cables, and complete ready-to-run DOS software utilities for 
just $3,995. The utilities provide file interchange in ASCII, 
EBCDIC, or binary—as well as high speed disk backup and 


restore functions. 

Make the PC/Mainframe 
connection. Сай us today 
at (301) 498-0200. 


DIGLDATA 
ІШ CORPORATION 
«Ей 8580 Dorsey Run Road 
E m 


Jessup, MD 20794-9990 
* (301) 498-0200 Telex 87-580 


(n Europe contact: Digi-Dala Lid. * Unit 4 е King's Grove * Maidenhead, Barkshire ғ England SLE 40Р 
Telephone No. 0628 20555/5 » Telex 847720 
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an obnoxious form of protection, and 
| suspect that fully half the people 
who'd be interested in the program 
know enough about small computers 
to remove the copy-protection 
scheme in five minutes. Still, it's there. 

More seriously, they want $695 for 
it. That's a lot of money. PC-MATLAB 
is probably worth that to the relatively 


small number of people who want to 
use it professionally: but at that price 
it's not going to put matrix tools in the 
hands of social scientists and others 
who need to know about these things. 


SOFTWARE TOOLS 
All—well, nearly all—programmers 


keep hoping for the magic "software 


Step- -by- -Step _ 


With 70 
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Introducing C is a powerful C language training system that com- 
bines a thorough, self-paced manual with a unique C INTERPRETER 
to provide a fast efficient method of learning C. 


A COMPREHENSIVE APPROACH 
Introducing C covers all the essential elements of C. The Interpreter 
utilizes standard K&R syntax and operators - full structures and 
unions, arrays, pointer and dala types. It provides the standard I/O 
library and an extended graphics library. 
The package has many user oriented features including a screen 
text editor and extensive error diagnostics (includes dynamic trace 


capabilities). 


INTRODUCE YOURSELF, TODAY 
Introducing C is available for immediate delivery. System re- 
quirements are IBM PC, XT or AT with one disk drive and 192K bytes 
of memory. Price: $125.00. Not copy protected. 


TO ORDER CALL 8 
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bus”: a set of programs and libraries 
that lets you patch together a bunch 
of concepts to get the job done with- 
out extensive writing, editing, and 
debugging. It's one of the main 
reasons for the popularity of UNIX 
among hackers. 

Back in the early days of micros 
there werent many good books on 
computing, but one stood out so far 
above the crowd that there almost 
wasnt a second. That was Brian W. 
Kernighan and Р |. Plauger's Software 
Tools (still in print and very much worth 
reading). This was a book about pro- 
gramming philosophy; but it gave 
many examples as part of the discus- 
sion. These software tools became 
legendary. Walt Bilofsky named his 
software house Software Toolworks in 
their honor. My mad friend MacLean 
daily lamented that we didn't have 


| them. and all of us wanted them. Alas, 


they were written for big machines 
and in a language called RATFOR. 
RATFOR = RATional FORTRAN: it was 
a preprocessor that allowed FOR- 
TRAN programmers a chance at writ- 
ing structured code. A public-domain 
280 RATFOR precompiler was obtain- 
able, but FORTRAN for our early 8-bit 
machines left a lot to be desired. 
Then, at a West Coast Faire, | found 
an outfit called Unicorn Systems that 
published the software tools for small 
microcomputers. Eagerly | brought 
them home, only to find that most of 
them were already pretty outdated. 
and they didn't work too well under 
CP/M anyway; too slow. Unicorn also 
wanted too much money. although 
given what you got—l5 disks of 
source code—its hard to see what 
they could have done to keep the 
price much lower. Everything worked 
just fine, but the availability of the 
software tools for micros had far less 
impact than I'd have thought. 
Unicorn has since become Carousel 
Tools. They've put the Legendary Soft- 
ware Tools into MS-DOS 2.0, which is 
much better suited to their structure 
than CP/M ever was. The tools use 
UNIX-like pipes, which is to say that 
the output of one program can 


become the input for another: it's 
(continued) 


ХЕКОХ 


Three more 
firsts from 
the people 
who 
invented 
the wheel. 


From day one, Xerox and Diablo sheet feeder. As well as the capacity to 
have been known as the two best names — handle up to 16 computers at once. 
in daisywheel printers. And now there Then theres the D-36. Its so reliable, 


are three more in the Xerox line to it averages 4,000 hours of printing 

choose from. - А between maintenance calls. 
The Xerox Advantage And each of these new 

D-25 Diablo printer turns printers is compatible with 


? most computers on the 


out letter quality documents 
market, including the IBM-PC. 


quickly and quietly. And it does all that 


for the price of a dot matrix printer. So if you're looking for the latest in 
At 80 с.р.5., the D-80IF is the fastest ^ daisywheel printing technology, call 
daisywheel printer ever made by 1-800-833-2323, ext. 25, your local 
Xerox. It has a built-in double bin Xerox office, an authorized Diablo 
or Xerox dealer or send your business 


card to Xerox Corporation, Dept. 


p | 


B dicii fas) - 25192 EO. Box 24; Rochester, 


NY 14692. 


XEROX, Diablo* and the identifying numbers heroin ii trade Ты rki 
ПЕМ" isa registered trademark of Imernational Business Масло ШЕ 


possible to do ап enormous job 
employing half a dozen different pro- 
grams applied one after the other 
with a single command. MS-DOS 2.0 
knows how to do that with the tools. 

Anyone trying to learn how to hack 
should become familiar with the 
Kernighan and Plauger book and 
would likely benefit from having the 


The 

Line Tamer” 
UPS speaks 
for itself. 


Its on-board micro and 
RS-232 port let it talk 

with your computer for 
power system monitoring and 
control. And its energy- 
efficient design slashes your 
operating cost. 
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Legendary Software Tools to play 
with. | haven't used the new set, but 
knowing the people at Carousel, Га 
be astonished if there were significant 
undocumented bugs. 


BEYOND COMPARE 
Larry Niven and | write books to- 
gether. We both use computers to 


/ \ conventional UPS calls for the 
battery and inverter to run constantly, 
wosting = іс 40% of the power med 
The Line Tamer Uninterruptible Power 
em for microcomputers is up to 
80% efficlent because it bypasses 
the battery and inverter durin 
normal operation. №; unique design 
will save you money without sacrific- 
ing the performance of an on-line UPS. 


The built-in Line Tamer Power 
Conditioner cleans and regulates 
AC power, removing spikes, 
transients, noise, overvoltages and 
undervoltages. When à blackout 
occurs, or lino frequency varles 
alg specified tolerances, the 

ery and inverter activate in 
phase, with no break In the sine wave 
output to your equipment. 


The on-board microprocessor and 
RS-232 port iet the Line Tamer UPS alert 
you automatically in the event of a 
power emergency, so you can begin 
an orderly shutdown. Among the 
user-defined warning and alarm 
rameters are High or Low Battery 
oltage. Over or Undervollage, Over- 
temperature and Battery Capacity. 


it also keeps you informed of System 
Status, including Number of Power 
Outages, Number of Minutes оп 
Inverter, Number of Hours on em, 
Number of Overloads, and ery 
Time Remaining. 


The Line Tamer UPS also features five 
front panel LED's for System Ready, 

Inverter On, Charger On, AC Present 
and Alarm. An audible alarm backs 
up the LED and automatic interrupts. 


The complete specifications for the 
Line Tamer UPS for microcomputers 
speak well, too. For өше сору, call or 
write Shape Magnetronics today. 


THE CLEAN 
SHAPE] гу 
MAGNETRONICS. INC | SOURCE 


904 DuPage Avenue, Lombard, IL 60148 
Phone 4 312 620-8394 • TWX 910-991-2352 


Line fame В a trademark of Shope Mognetronics, Inc. 
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write. Generally we don't work on the 
same part of a book at the same time 
unless we're working together. Some- 
times it happens, though. in which 
case we have two versions of the 
same text—and neither is “latest” 

When that happens we haul out 
СОМРЕМ, a file comparator that looks 
at CP/M text files and displays their 
differences. COMPEN (from Compare 
Pencil files, showing just how 
venerable that program is) is available 
in the Workman CP/M Software An- 
thology Series. 

Beyond Compare from General 
Transformation Company is a pro- 
gram for the IBM PC that does a great 
deal more than COMPEN does for 
CP/M files. If you use a PC or 100 per- 
cent PCompatible and have 256K 
bytes or more of RAM, | recommend 
Beyond Compare: it's worth the cost. 


FOR THE RECORD 
Epson America had a big display ex- 
tolling the virtues of Valdocs 2.0. a 
program announced last fail and avail- 
able Real Soon Now, for sure. | under- 
stand that Rising Star Industries, the 
outfit that's supposed to produce 
Valdocs 2.0. recently laid off a 
number of its programmers. As | 
heard the rumor, the people laid off 
were those who had finished their 
part of the project. This gives interest- 
ing incentives to those who haven't. 

The last time | mentioned Rising 
Stars problems getting Valdocs 2.0 
completed, Roger Amidon, chief pro- 
grammer for Rising Star, called me He 
wanted to know if I'd do a fair evalua- 
tion of Valdocs 2.0 when | got it. | 
promised І would, but I'm not holding 
my breath until | have to pay that 
debt. I've also got a self-promotional 
newsletter from Rising Star promising 
Valdraw and Valpaint, which require 
Valdocs 2.0, "Ready for shipment May 
15, 1985” 1 wonder if | can get odds 
on that bet? 

I'd have lost. We received Valdocs 
2.0 in mid-May. It seems to work; 
more next time. 


AT&T BADGE WATCH 
AT&T's people had a big booth at the 
Faire. They had one at the Winter 


CHAOS MANOR 


COMDEX in Anaheim, too. You'll 
recall a year ago in Las Vegas | could 
tell the rank of the AT&T employee by 
the badge: plastic or paper for low 
ranks, then moving up through short 
silver, wide silver. narrow gold, to the 
senior officer present who had a wide 
gold badge. Apparently someone 
read my column: at Winter COMDEX 
all of the AT&T people had narrow 
gold badges. | fear | made a couple 
of untoward remarks that may have 
been overheard. 

At the Faire they al! had identical 
white plastic badges. However. they 
also wore carnations: white for PR 
people, colored for technical person- 
nel. They'd solved The Great Badge 
Problem! 

On the other hand, there was no 
one there who'd admit ever having 
heard of me or BYTE, and | didn't care 
to explain myself, so | didn't see any- 
thing. | suspect that if they'd spend 


more time having their media spe- 
cialists learn something about com- 
puter publications, and less worrying 
about the size and color of their 
badges, they'd sell more computers: 
but perhaps they know something | 
don't. 


HYPERDRIVE AND CORVUS 

Just before the Faire my Macintosh 
returned from General Computer with 
the HyperDrive installed. HyperDrive 
is an internal hard disk plus conver- 
sion to the 512K-byte Fat Mac. It took 
General about 12 days (including ship- 
ment to and from the east coast) to 
do mine. I love it. It works splendidly. 
it seems quite rugged, and it's fast. ГИ 
have a lot more to say about Hyper- 
Drive in upcoming issues. 

My son Alex works with Barry Work- 
man and managed to wheedle me 
into lending him the HyperDrive Mac 
to use at the Faire as the demonstra- 


tion machine for Workman's Macin- 
tosh software. They took it up in a 
truck; when it returned. it made a 
slight rattling noise. 
| had visions of warped bearings in 
the hard disk. The noise was intoler- 
able. With trepidation | got out the #5 
Torx driver and opened up the Mac— 
something | don't recommend that 
readers do, since theres about 28,000 
volts stored in condensers, and the in- 
sides of a Mac can be dangerous for 
months. Anyway. once inside. the prob- 
lem became obvious. As part of the 
HyperDrive conversion. General puts 
in a small fan at the top of the Mac. 
The fan is put in with double-sided 
sticky tape, and it had slipped just 
enough that the fan blade hit the tape. 
A tiny nudge—which could have been 
done from outside, had | but known— 
took care of the problem. 
As | said, the HyperDrive seems 
(continued) 
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BENZ 


YOU CAN BRING DOWN T 
BRING BACK A NEW MERCEDES-BENZ. 


IF YOU PLAN on touring Europe this year, you can take overseas delivery 
of any 1985 Mercedes-Benz gasoline or diesel model you choose? 


El 


unmatched for comfort, convenience and freedom. Avoid costy car 


rentals while saving on the price of your new Mercedes-Benz. 


ғ 
L| 
1 
[| 
| 
| 
Pick it up at the Stuttgart Delivery Center and enjoy а driving vacation 4 Name 
1 
a іё а з | 
For details, get our free “European Delivery” color brochure. Just 
1 
| 


сір and send the coupon at right. 


"Subject to availability. 


ROPEAN_ LIVERY 


Send coupon to: 

Mercedes-Benz of North America, Inc. 
Marketing Communicarions Division 
One Mercedes Drive, Montvale, NJ 07645 


Address п 

City — — ме ИР 

©1985 Mercedes-Benz of N.A.. Ing., Montvale, М.) МИ-МА-85 
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BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%, 


AND GET 14-30 DAY SOFTWARE RENTALS‘... 


Listed below are just a few of the over 20,000 products available at our EVERYDAY LOW PRICES! 
The Network carries products for Apple, IBM, CP/M and most other popular computer families 


GAMES А EDUCATIONAL SOFTWARE FOR APPLE ІІ 6 MACINTOSH 
(Please add $1 shipping and handing lor each itie ordered irom below } 


GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM 
(Please acid $1 shipping and handling for each tele ordered from below ] 
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Toshiba 29351 New! ZBBCPS/ 13200L 110.00* [23 98) 


PC МЕТМОВК 


IBM PC ВАЗЕ IBM PC GET THE NETWORK ADVANTAGE!!! 
„SYSTEM ЖААШ НАВО DISK SYSTEM 
Норру Orve Controle ДВ onp Drive Control SEE WHY OVER 70,000 HAVE JOINED— 
2 Double Sided Double | == 1 Double Sided Double MAKING US THE NATION’S #1 SOURCE 
Density Disk Drives iy Density Disk Orive FOR EVERYTHING IN COMPUTING... 


y drm 1 ғ — 
Mente sk Subsystem 
$1,495.02* =" ee 62* 


CALL FOR 
LATEST IBM CONFIGURATIONS 
ANNOUNCEMENTS с Моне LE 


« Our 600 Page Wholesale Catalog 
Over 20,000 products priced at Wholesale + 8%, Anything 
you will ever need at a Consistent low price... 

е Quarterly Catalog Updates 
Your Catalog is never obsolete! Keep on top of the newest 
products and latest price changes. 

« The Printout 
Our newsletter gives you fantastic specials along with 


PORTABLE DESKPRO SYSTEM unbiased analysis of new products and industry trends. 
HARD DISK SYSTEM WITH TAPE BACKUP » 10 Day Returns on any Hardware!! 
w256K/! Floppy! 10MB Hard Disk 640K CPU Floppy! TOMB Hard Disk If you don't like any hardware produci—for any reason 


IOMB Tape Drive/ Monitor —return it for a refund. 


‹ 1000+ Title Rental Library 
14 to 30 day rentals on over 1000 different titles. 
Ту before you buy! 

« Low Freight—No hidden Charges 
We don't use hidden charges or inflated shipping, 


handling and insurance fees to make our prices seem lower 
than they are... 


е And Much Much More! 


CALL TOLL FREE 
1-800-621-S-A-V-E 


іп Illinois call (312) 280-0002 
Your Membership Validation Number: B.385 
You can validate your membership number and, if 
you wish, place your first money-saving order over 
the phone by using your VISA, MASTERCARD or 
AMERICAN EXPRESS. Our knowledgeable service 


consultants are on duty Mon-Fri B AM to 7 PM, SAT f | 
9 AM to 5 РМ СЗТ, $ 


MACINTOSH 
BASE SYSTEM 


64K MEMORY EXPANSION KITS 
Quantity Discounts Available. 
Guaranteed for Life! 


^to: 


PERSONAL COMPUTER NETWORK 
320 West Ohio 
Chicago, Illinois 60610 
Call now... Join tha PC NETWORK and start saving today! 


Set of 9 Chips 


* ШЕШ Шан лет e— жез шан тез тыю тын Жын X UA € Jj. «ме «еі «ін «ке кез кез жез ең ee ене ser те — — жез —— € 

$7.20 PC NETWORK • MEMBERSHIP APPLICATION | 

" YES! Ple oii mbar in tha PC NETWORK™ and rush ! 

BRAND МАМЕ DISKETTES Guaranteed for Life! анбаи) басабас осири рис diel 1 

(Quantity Discounts Available.) DEALER WHOLESALE PRICES. ! will also penochcally receive "THE ч 

99/00 For APPLE 0 & Ni Box of 10 100: PRINTOUT", a special up-date on merchandise al pnces BELOW even Іһова ! 

ОЁЛУ Box at 10 : eo 744 00“ Е catalog, and all the other exclusive, money-savimg Services |) 

ТЕК, Т cms зң». сы amie e's available to Members. | 

MACINTOSH Box 0110 Includes free Flip & File Case .. | 24.95* 385( | | 
| ar under no obligation 10 buy anything. My compels satisfaction is 

1/2 HEIGHT DS/DD INTERNAL PC HARD DISK guaranteed. Please check (v^) ай boxes thal apply: : 

DISK DRIVES Basic Mamberahip Special V.I.P. Memborship* | 

| With 14 Days Rental With 20 Daye Rental. М 

— Q10MB О One-year membership lor $6 О One-year membership tor $15 1 

С) Two-ynar membership lor ГІ Two-yoar membership tor $25 | 

$15 (ЅАМЕ $1) (SAVE 55) 1 

ГІ Business Software Remal О BOTH Business and Game Н 

Library for $25 add’). per Software Rental Libranes Ки $30 ! 

year-with 14 day rentals addi, per year—with 30 day rentals ү 

LJ Games Software Rental "МІР members receive advance ! 

Library for $10 add'l. per year ngbee on limited quantity | 

merchandise specials ! 

С Ві ту creditcard: O VISA О MasterCard ГІ American Express і 

Acedunt i 

Number: | 

Exp. Date | 

тю. year | 

Check or money order enclosed for 5 - 

es 

Address — j ———— i 

City ———— — — 

Telephone ( ) [ 

- s rinie My compuler(s}is:O IBM PC \ВЫ-ХТ O ІВМ-АТ Apple II 

*Members рау 8% above this wholesale price plus itin id C nue CU 

Signature ————R | 

" -— — eT e к (Signature requred to validate membership) ! 

CALL TOLL FREE 1-800-621-S-A-V-E (mes: Соруу © t994.PCNETWORK INC. о 81И | 

! 


In Illinois call (312) 280-0002 Validation code: B385 
TM & R- Registered trademark of IBM/COMPAQO/APPLE Inquiry 242 


rugged enough. It's quiet again, and 
it sure is faster than a normal Mac. 

David Ramsey of Corvus Systems 
heard that Alex was bringing my 
machine up and arranged to bring 
one of the new Corvus hard-disk 
drives for the Macintosh over to the 
Workman booth. They plugged it in. 
Worked fine. Workman now had the 


CHAOS MANOR 


most complete Macintosh in the 
show: two floppy-disk drives, 512K 
bytes of memory. and two hard-disk 
drives, Needless to say, in that con- 
figuration the Macintosh is speedy. 
l'm told that my second Macintosh 
just arrived. It's being converted to а 
MegaMac (full megabyte of memory), 
after which it gets the Corvus hard 


Youre in Good Company 
When You Program 
іп BetterBASIC _ 


i ux 


т 1819) | 
pori “| 
р-р 


All of these companies rely on BetterBASIC 

lo wrile their software programs. They have 
found that BetterBASIC combines the features 
they need from BASIC, Pascal, C and Forth in 
one familiar environment. Some of these fea- 
tures include the following. 

640K Now you can use the full memory 
of your PC to develop large programs. 
STRUCTURED Create well organized 
programs using procedures and functions 
that are easily identified and undersiood and 
completely reusable in future programs. 
MODULAR Use procedures and functions 
grouped together to form “library modules." 
INTERACTIVE ВепегВАСІС acis like an 


interpreter, responding to the users’ commands 


in an immediate mode. However, each 
statement is actually compiled as it is entered. 
EXTENSIBLE Create vour own 
BetterBASIC modules which contain 
BetterBASIC extensions 
(ideal for OEMs). 
COMPILED Each line 

of the program Б B 
compiled as it is entered 


into the computer's memory rather than 
interpreted at runtime. The optional Runtime 
System generales EXE. files. 
BetterBASIC Runs on ІВМ РС, ІВМ 
PC/XT and compatibles. 
CALL 1-800-225-5800 (In Canada: 
416-469-5244) Order BetterBASIC now, or 
write Summit Software Technology, Inc.™, 
РО. Box 99, Babson Park, Wellesley, MA 02152 
Prices are listed below. 


BetterBASIC: $199 — Runtime System: $250 
8087 Math Module: $99 


Order the BetterBASIC sample disk which 
includes a demo, a tutorial, compatibility 
issues and more. Only $10. 

MasterCard, VISA, РО. Checks, Money Order, С.0.0. 
корей 


BetterBASIC 15 а registered trademark of Summit 
Software Technology, Inc. 


TBM PC and (BM РЕХТ are registered trademark 
of International Business 
| Machines Corp. Tandy is a regis- 
2 "M — tered trademark of Tan Corp 
Ithastrated above are registered 
| trademarks of the following com- 
panies Mobil Oil Corp.. A T & Т. 
General Electric Co., Westing- 
house Бейге Corp . TRW, Inc. 


ALSO AVAILABLE FOR THE TANDY 2000, 1200 AND 1000 
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disk. I'll then compare MegaMac plus 
Corvus with the HyperDrive. Report 
Real Soon Now. 


GAMES AND SYNTAX 

One chap who came looking for me 
at the Workman booth was Bob 
Woodhead, coauthor of the popular 
Wizardry | game. He had the latest 
version for the Macintosh, and it 
didn't take long to get me playing it. 
If you have a 512K-byte Mac. the 
whole game (more or less) fits into 
and fills memory: this speeds things 
up considerably. You can play Wizard- 
ry | on the 128K-byte Mac, but be 
prepared to wait for disk accesses. 

Wizardry | is complex. At bottom it's 
Supposed to be like the dungeon- 
esque game TSR bombastically 
threatens to sue you for mentioning. 
in that you take a party of adventurers 
into a maze-like dungeon, where you 
encounter all sorts of monsters. You 
can fight or run, and if you fight. your 
magic-using characters can cast spells. 

it's all very interesting. and when | 
got Wizardry | home. | spent too 
much time playing about with it. I'm 
not sure what the game's fascination 
is. 1 fate mapping mazes, and there's 
more of that than anything else with 
Wizardry 1. 

Mostly, though, it got me to think- 
ing about games and programs. 

Adventure/exploration games come 
in a lot of flavors, but tonight I'm in- 
terested in two basic classifications: 
menu-driven. like Wizardry |. and 
command-driven, like the original 
Adventure game of Crowther and 
Woods. 

Menu games can be fascinating. 
Wizardry | has lots of graphics and 
considerable ingenuity. At bottom. 
though. what you can do is known in 
advance to both you and the com- 
puter. You give a command, and the 
machine does it. The program needs 
no ingenuity, since if you give a com- 
mand that's not on the menu, neither 
you nor the machine has a problem. 
In Wizardry | the machine either 
beeps or responds with "What?" In 
both cases, you simply enter a new 


command. 
(continued) 


of a powerful 


SNEAK PREVIEW 


NEW SOFTWARE METAPHOR 


WANTED: People with Imagination, an IBM PC, and $59.95. 


by Paul Heckel 


President, QuickView Systems and author, Elements of Friendly Software Design 


R arely does a software product 
introduce a new conceptual 
metaphor. VisiCalc introduced the 
electronic spreadsheet; Thinktank, the 
electronic outliner; and now Zoomracks, 
the electronic rack. Let me tell you 
what electronic racks are, why I think 
they are important, and how you can 
get to try them risk-free at a savings 
now and maybe help shape their final 
form to your liking. 


New Metaphor: 
Originally designed to keep track of 
lists, names and addresses, appoint- 
ments, notes, and other information on 
portable computers, electronic racks 
provide a simple, consistent and rich 
organizational metaphor for data base, 
text, and other applications. 
Zoomracks starts with something 
familiar: racks—like those filled with 


ZOOMRACKS SPECIFICATIONS: 

в Copy and move fields, cards, and text 
into different fields, cards and racks. 

т Define and change card templates. 

т ASCH MS/DOS file format for 
conversion to other data formats. 

a Utilities to convert DBASE 1 files. 

" Macros. 

ш Simple Wordstarlike editor. 

@ Easy to learn and easy to use for both 
occasional and frequent users. 

ш Display sizes: 6 x 25 lo 25 x 80. 

8 В racks on screen, in memory; 30 
fields/card; 80 characters/line; 250 
lines/field, 20,000 cards/rack. 

m Runs on 256K IBM PC. 


lime cards next to time clocks in fac- 
tories. You can see the first line of each 
card, and take out a card to look at it in 
detail. You expect the cards in a rack to 
be in order, several racks to be next to 
each other; and to be able to move 
cards from one rack to another. 

You might put names and addresses 
in one, appointments in a second, 
notes in a third, sales orders in a 
fourth, memos in a fifth, and archived 
appointments or notes (moved or cop- 
ied from the second or third rack) in a 
sixth rack. To do something with 
Zoomracks, first ask yourself: "How 
could I do it with cards in racks?" 


Windows illuminate like a 
flashlight in a dark room 


Racks are displayed with Smart 
Zooms. While windows sacrifice the 
big picture to let you see the detail, 
Smart Zooms squeeze out the detail to 
always show you a recognizable big 
picture— whether a long shot of sev- 
eral racks, a closeup of one rack, or 
an extreme closeup of a single card. 


One time offer for 

Byte Readers 

lf you like to stretch new products 
and influence their final form, we 
want your feedback. That is why we 
are introducing Zoomracks in this 
issue of Byte. We are making a one 
time offer of a Sneak Preview Edition 
of Zoomracks at an affordable price so 
you can try it and give us your feed- 


The Wide key (function f1) toggles between displaying the working racks (left two screens) and the 
current rack full (right two screens). Smart Zooms compress out detail to keep the big picture. 


The Yank key (function f2) toggles between displaying the first lines of cards in racks (ор bwo screens), 
and the current card (bottom two screens). In these pictures Zoomracks is using a 10 by 60 screen. 


Before developing Zoomracks, Paul 
Heckel studied what made VisiCalc 
and other software powerful, useful, 
easy to use, and successful. He crys- 
tallized his thoughts in a book. Thi 
is what le are saying about this 
book, The Elements of Friendly Soft- 
ware Design: 


It is the first computing book I’ve ever 
read nonstop from cover to cover . . . 
one of the few books I’ve read on any 
topic that actually delivers what И 
promises ... 

—Dave Bunnell, PC World Publisher 


Entertaining and instructional . . . will 


affect the way Г program from now on. 
—David Clark, Byte Magazine 


Informative, useful and entertaining. 
Will help improve your communica- 
tions skills in any medium . . . 
—Robert Burton, President, Rolodex 


The Elements of Friendly Software Design is 
available at your local bookstore for $8.95 
or by calling 800-443-0100 EXT 341. You 
can also order by writing QUICKVIEW 
SYSTEMS, 146 Main St., Suite 404, Los 
Altos, CA 94022. Add an additional $2.50 


for postage and handling. Payment must 
accompany order. 


back in time to make a difference 
before we officially introduce Zoom- 
racks in November. 


What you get for $59.95 

B The Sneak Preview edition of 
Zoomracks; 

B А free upgrade to the first run 
edition of Zoomracks; 

B An acknowledgement in the user 
manual if you are the firs! to suggest 
an improvement we use; 

B À six-month unconditional 
moneyback guarantee. 


To order the 
Sneak Preview Edition 
$59.95 copy protected 
$79.95 copy unprotected 


CALL 
800-443-0100 EXT 341 
OR WRITE 


QUICKVIEW SYSTEMS 
146 Main Street, Suite 404 
Los Altos, CA 94022 
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THE CMO ADVANTAGE 


^ THE BEST PRICES! 


^ Next day shipping on all in stock 
items. 


^ Free easy access order inquiry. 


^ Orders тот outside 
Pennsylvania and Nevada save 
state sales tax. 


^ Free technicial support wilh our 
factory trained technical stati. 


^ There is no limit and no deposil 
on COD. orders. 


^ There's no extra charge lor 
using your credit card. Your card 
is not charged until we ship. 


^ No waiting period for cashiers 
checks. 


^ We accept purchase orders from 
qualified corporations. Subject to 
approval. 


м Educational discounts available 
to qualified institutions. 


^ FREE CATALOG MEMBERSHIP. 


ORDER LINE 


1-800-233-8950 
in PA 1-800-242-4215 


CUSTOMER SERVICE 
& TECH SUPPORT 


1-717-327-1450 
Dept. A108 


MAILING ADDRESS 
EAST 


Dept. A108, 477 E. Third St. 
Williamsport, PA 17701 


WEST 
Dept. A108, РО. Box 6689 
Stateline, NV 89449 


i н> тн” mde 
MEMBER DIRECT MARKETING ASSOCIATICN 


CREDIT CARDS 
Dm 


VISA Miche C са 


X 
Inquiry 72 op 
. DIMERS CLUB 
SHIPPING 
Add 3%. minimum $500 shipping 
and handling on all orders. Larger 
shipments may require additional 
Charges. 
AM items subject to availability and 
price change. 


Returned shipments may be sub- 
ject to a restockmg fee. 


CANADIAN ORDERS 
1-800-268-3974 


Ontario/Quebec 


1-800-268-4559 


Other Provinces 


1-416-828-0866 


In Toronto 


TELEX: 06-218960 


2505 Dunwin Drive, 
Mississauga, Ontario 
Canada L5L1T1 


All prices shown are for U.S.A. 
orders. 

Call The Canadian Office lor 
Canadian prices. 


^ 


APPLE йе... кезен ..... ALL 
APPLE (к... — „САЦ. 
| MaciINTOSH ................. CALL | 


HOME COMPUTERS 
АРРІЕ 


He ССО Display ese CALL 
Macintosh Software 


Lotus 4922....................... CALL 
Microsoft Ексві....................... CALL 
Microsoft Business Pak........5375.00 
Living Videotext 

ThinkTank 512.............. ....$159.00 
Manhatten Ready, Sel, Go.. ..$79.99 
Creighton Devalopment 

Mac Spell... ss $69.99 


Monogram Dollars & Sense... $99.99 
Peachtree Back to Bascs - GL$109.00 


| PFS File & Report (New Version)$128.00 


Silicon Beach Airbor............ $25.99 


JN ATARI 


1 30X E (1 28()............ «осе САЦ. | 


5208Т (5 4 2к).......... eee CALL 


800XL БАК..................................САШ. 
650 (тегїасө...................-........$1 189.00 
1030 Recorder... uuu ..... $49.99 
1020 Соки Pnnter ....... $79.99 
1025 Dot Matrix Printer. ......... $199.99 
1027 Letter Quality Рпліег...... $269 99 


1030 Direct Connect Modem.....$59.89 


7097 Atari 1000....................... 
4018 Pilot (Ноте)...................... 


$57.99 

5049 Үі8іСаіс............................ $49.98 
4011 Star Кайӯегз...................... $12.99 
4022 РасМапй........................... $16.99 


8036 Atan Мег... 
BOARDS FOR ATARI 


Axlon 32K... анозаи 0939.99 
Ахіоп 48К (400)... "МКМ $59.99 
Ахюп 126К.............................. $268.99 
Microbils 84K (600)........... $108.00 
Ви 3 Full View 80.................... $229.00 
С: commodore 
C128 Сатршйҥ............................. ЗНЕШ 
C1571 (Disk Drive Jor C120.............. £NEW 
C1902 (RGB 13” Monilor lor C120)....SNEW 
C1670 (Modem for £128).................. SHEW 
SX-84 Portabie...... . ALL 
Commodore Plus 4...... $199.00 
СВМ 64................ eso 149.00 
| C1541 Disk Drive... ............... $199.00 
C1530 Datasette..................... $99.99 
M-801 Dot Matrix Printer... $189.00 
M-802 Dot Matrix/Serial. $219.00 
MCS 803 Оо! Matrix....... ........$178.00 
C 1802 Color Monitor................$199.00 
C1660 Auto Modem.. ............ ....$59.99 
DPS 1101 Daisy Printer........... $339.00 
Professional Software 
Fleet System Il w/Speli» ....... . $49.99 
Word Pro 4 Pius/5 Plus each. $239.00 
Intp Pre... eeu nr $179.00 
| Абтіпізіғайғ....................... ... $399.00 
ТЕ: re $69.99 
; 

Fila (64).......... $59.99 
Report (64)......... $49.99 
Precision Software 
Superbase В4............................ $54.99 
ватные 
PaperChp w/Spell Pack..............$79.99 
The Consultant DBMS.. ... $69.99 
Bus Card I............................. 8139.00 


80 Со! Півріау...................... 


PORTABLE COMPUTERS 


гл HEWLETT 

РЯ PACKARD 

DEV саазњееанаьне $189.99 
41CX Р ....%249.99 
НР 718 $419.99 
№. "НАСТ $62 99 
НР 120/1507160 .............. 589 99 
НР ?5SD...... — $999 99 
HPl. Модще............. ... $9899 
HPIL Cassette or Printer, ..... $359.89 
Card Reader... — $143.99 
Extended Function мойл $63.99 
Time Модиів............ .... $63.99 


We stock the full line of 
HP calculator products 


NEC 
on o — — rrr CALL 
РС-8201 Portable Comp $289 00 
РС-8291 Dusk Олуе....... .. .559900 


PC-8221A Thama! Printers......$149.00 
PC-8281A Data Recordar........... $99.99 


РС-8201.06 ВК RAM Chips... .9105.00 
SHARP 
PC-1350 —— 21 
РС-ТОӨН............... ........... 5159 99 
РС-1260. $103.99 
PC-1500A .... $165 99 
PC-1250A $88 99 
CE-125 Prunter/Cassette..... ‚ $128 99 


CE-150 Color Pnnter Cassette $171.99 


CE-161 16K НАМ................ $134 99 
DRIVES 
HARD 

PC Stor ШТ Есен CALL 


ШЕ кос 


5 meg Removablerinternal.....$1399.00 i 


10 meg Fixed/internal . ........ $1249.00 
15 meg 5 Removable/10 Fixed$2149.00 
25 meg 5 Removable/20 Fixed$2499 00 


[-МЕСА- 
10 Meg Bernoulli Вох............ $2099.00 
20 meg Bernoulli Вох............ $2599.00 
5 meg "MacNoulli" $1599 00 
TALLGRASS 
TECHNOLOGIES 
CC irae THO 10 ai na? 
12. 25, 35, 50. йы (PC) 
T от $1498 00 
FLOPPY 
INDUS 
Арре (7.................................8209.00 
АТАШ ТТМ $239.00 
C-64 GT — À— dn 
тя 
A1.5 Apote. зонтик ен D ФИО 
A2 Apple ..... M $199.00 
$01 C-64 Змо......................$219.00 
502 C-64 Dual.................. 2. $469.00 
landon 
320K 5%" (PC)... еее 5119.00 
ТЕАС 
BEER BAN. tis visite cocci $119.00 
ACCESSORIES 
key tronic 
KB5150/KB5151/KB5151Jr........... CALL 


KB5152B/KB5153/KB5149Jr........ CALL 


MEMORY CHIPS 
4164 RAM Chips........ .........(68.) $1.99 
Pronounce 
Speech Input System............. 


MODEMS 
Micron 


Volkemodem ... . 
| Volksmodem "ON ee 
Mark ХИ (1200 Baud)............... $259.00 
Signalman Express.................. $299.00 
Lightning 2400 Baud...............- $399.00 
Hayes 
Smanrimodem 300............... .., $145.00 
Smarimodem 1200...................$389.00 
| Smartmodem 1200B................$359.00 
Smarimodem 2400................... $899.00 
Мішотобет 1ía.................. ....$249.00 
Smart Com (!............ ...S89.99 
Chronograph............ $199 00 
Transet 1000. ........................ CALL 
AST 


Reach 1200 Baud Hal! Card 5399.00 


mee MICROBITS 


МРР-1000Е AD/AA (Atari) $79 99 | 


MPP-1064 AD/AA (C-B4) ........ 169.99 
Sman Cat Plus.......................$318.00 
“от 1н "қоп 589,99 
Novation 2400........... САЦ 
Apple Cal |... ................. $229.00 
212 Apple Cat Н............ .. .......$379.00 
Apple Cat 212 Upgrade... $229.00 
Мастодйет...........................5319.00 
88 | 
Quadmodem ti 
300/1200/2400 ........................ $499.00 
TELELEARNING 
C64 300 Baud......(Closeout)......$39.00 
2T-1 .. m -—— $339 00 
EVA Leo aas $309 00 
ZT-11 $369 00 
2-22 Video Ома Tene. .$529 00 


DISKETTES 


maxell. 


3%" SSIDD.......... ‚ $39.99 

| 3%" OS/OD..... р.....404.0 
54% МО-1 wiHardcase ... ....... 517.99 | 

5%” MD-2 wi/Hardcase .......... $23.99 
5% МО-2-НО for AT... ............ $44.99 | 
A Verbatim. | 

53," SS/DD ‚ 2521.99 
буа" DS/DD......... 24-628 99 | 

Disk Апајуган ............. $24.99 

| Dennison | 

Еіерһапі 5%’ 55/50........ — ..$13.99 

Elephant 5%" SS/D0D................ $15.99 

Elephant 5%” OSOD... $16 99 

| Elephant EMSP 5%”. ...$24.99 

IEM 
№" DSIDD ..........................%26.%9 


DISK HOLDERS 


INNOVATIVE CONCEPTS 


Flip»in-Fila 10......... ..%3 99 
Fiip-in-Fila 50 ..... pré $17 98 
Füip-in-Fila 50 Лоск ..... .. $24.99 
Flip-in-Filg (400/800 ROM).. $11 99 
AMARAY 
50 Dsk Tub 5%”............. — ad $9.99 
30 Disk Tub 3\°'..................... 58.98 
LULL SAL ans 
Wood Disk Нойбег.................... 


GRAP HICS 
wHoala 


Teva qa qup 


IBM... 
AopielFranklin.... 


MONITORS 


300 Атһяғ.................... 
310 Amber IBM-Plug............ . 


abasic ТУ 


| Соки 300 Сотрозие............... $239.00 


Color 500 Composite/RGB....... $389.00 


| Color 600 Hi-Res (640х240).....5399.00 


Color 700 Hi-Res (720x240).....5499.00 
Color 710 Long Phosphor........$579.00 


12" Amber/Green Composita... .$99.99 


| 12" Amber/Grean TTL....(8&.) $119.00 | 


NEC 
JB 1260 @гаап......................... 
JB. 1201/1205 (ea ] .................... 
JB 1270 бггшгп....................... $139.00 
JB 1275 Атбег........................ 


| JB 1280 G TTL/1285 A TTL.....$149.00 


JC 1460 Cotor.......................... $268.00 
JC 1410 RGB... ....................-56569.00 


PRINCETON 


МАХ-12Е Amber...................... 
HX-8 8" БАВ........................... 
HX-SE Епһалсай..................... 
HX-12 12" ЯСВ....................... 
HX-12E Enhanced................. 

SR-12 Hi-Res........................- 
SR-12 P Enhanced... .............. 


$ TAXAN 


115 12" Green Mono............... $119 00 
116 12" Amber Моп.............. $119.00 
ut ОТ" TTL. aano 
122 Amber ТТІ......................... $149.00 
400 Mad-Resg AGB................... 


| 420 Hi-Res RGB iIBM)............. $429.00 


M. 1. ——-—A—— 


440 Ойға HrRes АСВ.............. 


8400 Quadchrome |... ........... 
8410 Quachrome |! 
8420 Amberchrome ................. 
8500 Quad Screen ................ 


Жет» 


ZVM 124 IBM Amber............... 
ZW 131 Color... 
ТММ 139 AGB ........................ 
ТУМ 135 RGB/Color................ $459.00 
ГУМ 136 RGB/Color 
1220, 1230. 1240........................ 


INTERFACES 


GIapliCand. Ears assi $79.99 
Ѕапа! Сид... ... 999.99 
Mictobutier tl}... ..... 5169 00 


Міссорићег 320... .................. 
QUADRAM ES 


— чш тїш 


Miacrofazet........ ...............Ҥт $139.00 


| Efazer (Epson. ............... топ $78.98 


№ Orange Micro 


Grapplar CO (C64)..... descr + 999.99 
Grappler + (Appla)....................$89.99 
Grappler 16K + (Аррю}........ ... $159.00 


DIGITAL DEVICES 


Ape Расе (Айат))......................... $49.99 
U-Prim А (Atan) ............... 


U-A1G Buffer (Alan) ./.............. $74.99 
Џ-Са! meraca (Atarij............--- $39.99 
U-Print С (С64).........................%49.99 
P-16 Poni Guter _...,.,.............. $74.99 


mee MICROBITS 
МВ1150 Paraltel (Atgri)........ ..... 
MPP-1150 Paralel (Аган|...........$69.99 
MP-1150XL (Ахал 1200XL).........$69.99 
MocroStuller 64K Pont ВиНог...5$ 109.00 


PRINTERS 


ROCA 
АТ-100 Аал Interface Printer...$139.00 
AT-550 Ман Dual Mode...........$248.00 
GP-100 Parallel Interface......... 
GP-700 Color Printer,.......,....... $449.00 
GP-550 Parallel Printer........,.-. 
Penman 3-реп......................... 


@CITIZEN 


MSP-10 (80 са)... 
MSP-15 (132 col Jj... 
MSP-20 {80 col.}.... 
MSP-25 (132 col... 


C. TOTH 
Prowriter 7500......................... 
Prowritec ВӘТДӘР....................... 5299.00 
Prowriter 8510 М(0................. 
Prowriter 155ОР....................... 
F10-40P Starwriler. 2.2... 
F10-55 Printmaster................ 


Wm СВХ 
ComWiriterli Letter QuaHty........$399.00 
согопа 
Lazer LP-300 . ....... „e $2799.00 
DIABLO 


025 Daisywheel.......... ............$599.00 
630-109 Daisywheol.... .......... $1749.00 
D&801F Оаізумһані................... CALL 


Cumisywriter 


EPSON 


| АХ-80, РХ-ВО +, ІХ-80, JX-80.....CALL 


FX-100+, АХ-100, 101500.........CALL 
Homewriler 10............. МН CALL 


NEW! LX-80, 50-2000. 0X10, DX20, 


SLIKT 
6000 Letter ОшаНу...................... CALL 
8100 Letter Ошайну...................... 
6300 Letter Оџаііу, _.................. 


МЕС 


8027 Transporiable.................. 5299.00 
2000 Saries.., ТЕГГГТУҮТТІГІТІГІ 


.. CALL 


8000 Затез............................ 
BF 3390 / ans 


OKIDATA 


84. 182, 192, 193 2410 CALL 
Okunale 10 (Specily C64/Atary$109.00 
Okimate 20 (IBM) CALL 


OLYMPIA 


KX1090 ..... $199 00 
KX1091 ...... $279.00 
KX1082...... .S408 00 
КХ1093 ...... ..$589.00 


o 9399.00 
— «ғә GALL 


4$ SIMMER -REED 
500 Latter Сџаіу....................5279.00 


550 Letter ОшаШу....................5419.00 
770 Lear Quality........ ........ 5759.00 


SENT ` 
SB/S0/SG/SH балея... _... ........ 


Powertype Letter Quailily...........-. CALL 
5G-10C (C64 Intertace) 


TOSHIBA 
1340 (80 column). 
P351 (132 column}.................$1289.00 | 


Suam (7900)... егег а сосок 
8300 


РС COMPATIBLES 


IBM PC SYSTEMS 


Configured to your 
specification. 
Call for Best Price! 
IBM-PC, IBM-PC il, IBM-XT, IBM-AT 


ITT 
ITT XTRA 


256K. 2 Drive Systum................CALL 
256К.10 meg Hard Drive System CALL 


dini „САЦ. 
— M WALL 


SOFTWARE FOR IBM 
OM PLE: 


Electronic ПевҚ........................518998.00 
АНТ УЧ: FATE Ш 


dBase | c— ennen 2000.00 
dBase НІ..................................5389.00 


Е INT] ИМА! бі 


Turbo Pascal 3/0....................... $49.99 
Sidekick. ...................................хю539.98 


йык ством ARTS" 
Get Отдапїгай...........................$89.99 
Сал -п- Раве............................. 
Music СопвїгисНОп.................... $29.99 


Financial СоокбооК................... 


% Elurvurtl Software Inc. 
Harvard Project Manager......... $209.00 
Total Project Manager.............. $269.00 

Human Edge™ 
Communicalton Edge................. 
Management Ейде.................. 
Мадонаной Ейде..................... 
Salas Edge... eere 


гар: 
РС РгітШмивһ........................... $94.99 
8 Lotus 


WordStar 2000+..... ................ 


Fhghi Simulator........................ 
КОШТА. сола есета сценичен 


Crosslaik. 


..... 


444... 


R:Base 4000 ... 
R:Base 5ЮМҰ)..................... 
Ол: ZO „т 


Multi Маш... ...... 


Уние/Отарм Ре! ал ..........(ва). $78.99 
Нероп.... ООРУ 274.88 


PC Plus/The Boss.................... $249.00 


SOFTWARE GROUP 
Елаһі ———— Ф900.00 


SORCIM/IUS 


Accounting 

API/AR/IGLIINV/OE (ea).$295.00 
Supercalc IN... Luise issues $195.00 
EasyWnler 1 бүшет................ $195.00 


Super Project Мофуфр ктер» 


Open Access... ... 
S5]I5oftware 


Word Рета... ....... ................ 


^ fraporddtv? егемен 


File Manager (IBM) 52 
THOUGHTWARE 
Trigger ....... 


PC-151-21 Single Desktop........... 
PC-151-52 Dua! Desktop.............. 
РС-151-53 10 meg Desktop......... CALL 
РС-161-21 Single Portable........... CALL 
PC-161-52 Dual Portabie............. 
22200 (AT)... eere 
171 {Ройар).................. 
138 (Transportable)... i 
148 (DeskTop)......... NN e... -— 


corona 
РРС400 Dual Portahle...........$1799.00 
РРСХТ 10 meg FPortabie........$2399.00 
PC40022 10 meg Desktop.....$1999.00 


Ф SANYO 
MBC 550-2 Single Driva........... $699.00 
МВС 555-2 Dua! Drive ............$969.00 
MBC 775 Portable....... ........... 
МВС 511 10 төд........................ 
МВС 675 Ропаһів....................... 
MBC BBO Певкіор....................... CALL 


MULTIFUNCTION CARDS 
AST 


Six Pack Ріше.......................... 


Mega Plus 1..____.....................- $268.00 
[ Q1 МИНИН. 


чучитуритииия 


| Advantage-AT.......... о, $389.00 


Graph PA... casco 
Monograph Ріше..................... 
Preview МЇйгй........................ 
РС Ме! Сағбб......................... 
5251/11 Onc-ling....................... 
5251412 Нетсіе..................... 
3780 Emutation Сага............... 


IRMA Рітт............... 


-Е-ЕУЕНЕЖ- 


Color Card (Graphics Edge).....$299.00 
Magic Сага.............................. 


HERCULES 
Or... eere entrano 5... БІЗІ 


IRMA ym. МЕЕН -— 


икт. Гы 
IDËAmax - ZPR, ВАК, С. S, Р.5229.00 
IDEAmini - YPR, С. $. Р.......... $188.00 
IDEAminimax - MPR 126К....... $228.00 
IDEAshare Software.............---. $219.00 
IDEA 5251._.............................5699.00 


MYLEX 


The Сһаштап.......................... $489.00 | 


PARADISE 


Modular Graphics Cara............$274.00 

Multi Display Card......... — $289.00 

Five Pack C, 5......................... 
PERSYST 


PLANTRONICS 
Guer PIUS осоки 


Captain - Б4.......................... 
Captain Jr. 128К..................... 
Graphics Mastar..................... 


Qua „ AT (128К).............. 
The Gold Quadboard..... ......... 
The Silver Quadboard.. ..........5239.00 
Expanded Qusdboard............. 

c i| (ЙӘ ——— 
Ce oer уне йз 
ОцафІлк.......................... 
Онабевог 1........................... 
QuadJr. Expansion Chassis..... 
Expansion Chassis Memory.....$199.00 
Quadmeam .М............... 
Сімопадғарһ,................... .......... $79.99 


TP 


Parallel interface Board............. $64.98 


= | --. «------. 
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COMPUTERS 

IBM SYSTEM SPECIALS 

250K, 2 Піна............ SCall 

250K, 10rve & 10 МВ Hard .... SCall 
| ВМ АТ АЛ Мәд... ....Жай 

CORONA 400 Series... ..... Sal 

FUJITSU Micro 185 (8086/280A) 51995 

Г | | 
FARE usns 

KAYPRO АИ Модбен....... . $Call 

LEADING EDGE PC ..... a. » SCAN 

MORROW DESIGNS Ali Modals. . . SCaH 

NER AN Models... 2.2.2... SCall 


МЕС АРС-10 PACKAGES 

wid Ог, Wordstar Pro РЕ, 2050 . . 
wiplottec, digitizer & AutoCAD „. $028 
SEEQUA Chameleon/Plus... .. . Stall 
WANE 

PCw/255K 2Ш1........... SCali 
Office Assistant тіргініег...... Сей 
ZENITH 

ZF-151-52 w/Zenith Monitor, . , . $Call 
2F-151-21 w/10 MB Hard Disk. . . $Call 
72161-52 (Portable, 2Or)......... $1678 


BLUE LYNX 3278.....:... - S$Call 
ОСА Irma/Irmalins/IrmsKey, . . - . $Call 
lüEAcomm 3278. ... 2... $Call 
ANCHOR Mark Xil $29 
HAYES 

Smartmodem 12002400 .... . $389 gCal 
(2006 w'Smancom | кайсы БЕН 
MOVATION SmartCat Plus $323 
PRENTICE РОРСОМ 


Сю0Л000............... 


AST RESEARCH INC. 
ADVANTAGE! (for AT) ....... . SCell 
SIX PACK PLUS мі ВАК ......- $ Сай 
COMBO (erp. го 5120)... .... 5058 
HERCULES Graphics Сай ..... 529) 
Color Card (RGB/Cnmp/Par). . 
INTEL 8087/80287... ...... 

| ORCHID PCTurbo 186 НОВ ‚ 5555 
PARABISE SYSTEMS Multi-Display $280 
Modular Graphics Card ..,.,. $268 
Мойше А/В....,.,...- 875/8178 
PROMETHEUS Promodem Екі. . 5 

| QUADRAM 

| EXPANDED QUADBOARD w/64K . 5279 
QUAD 512+ wi3BAK ....... $309 
SIGMA DESIGNS Соку 400 

IMouss.. ‚ 9409/5575 

STB SYSTEMS Graphix Pius 1. . $258 
Super Ню АК ................ $279 
TALL TREE vom TET $Cal 
TANDON TM-100-2 [2$00).....,.. 
TEAC 20-258 (Thinline 0500} . 
TECMAR Graphics Master... _, de 
Саріна Ж........... 5179 
Captain /2Ж/,........ $308 
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AMPEX 20 МВ w25 МВ Tape. ... $Call 
CORVUS 

11.1 MB Omnidriva Starter Kit... , $1649 
45 MB Omnidriva............... MHI 
Тітіле Combo (ТЫС... , .,... Ош 


INTERDYME Tape Back Up. . 2 Сай 
IRWIN Internat Tape Back Up . $549 
IOMEGA Bernoulli 20 MB. ... 49 
MICROSCIENCE/SEAGATE $Cal 
MAYNARD ELECTRONICS .... §Call 
SYSGEN Image/Oic-Fie/XL. . . . . SCall 


TALLGRASS 
TG-5025 (25 MB w60 MB Tapa) . , $2759 
TG-5180 (80 МВ w60 MB Tape] . , 5м 


DOT MATRIX PRINTERS 


E-ITDH All Models... .... . $Call 
CITIZEN 
МЕР-І0., 
МЕР-20,.. 


$329 MSP-15 . $489 
$Сай М5Р-25...5Сы! 


$485 
әзіне . RS 
$5 


EPSON JX-80 Color 

10-500 

FX-80« $345 Fx1004 > 

NEC P2/P3 Pinwritors. .. . 552575735 
OKIDATA 

192 $359 МВР $Call 
Пат 20 . $Calt Pacemark . . $081 
PANASONIC КХ-Р1091 __.. ,,, $249 
STAR MICRONICS 

Gemini 5% $35 9010 $229 
$005 .. Ка! 58:15. . ы 
TOSHIBA 

Piso. . $559 P3599) . . . 5а 
LETTER QUALITY 

BROTHER /рҮНАХ 

HRES XL (20 CPS) $359 
HF-29/HR-35 5495799 
HEWLETT-PACKARD Laser Jet . 5Сай 
DIABLO 630 ECS/BM,... . . $1779 
JUKI 61008300. ... .. ‚ SCall 
МЕС 

ELF 360 , $415 2050...,. 5669 
3550.... $1069 8850. .. $1499 
UUME Sprint 1140711551190. .. $Call 
SILVER REED EXP 500/550 . 525)%419 
STAR MICRONICS Power Тре. $415 
PLOTTERS & DIGITIZERS 
POLAROID PALETTE ...,..... , 91099 


ENTER COMPUTER Six Shooter. . 5778 


HOUSTON INSTRUMENTS 


Рс-695. .. $555 DMPA. 
ПМР.29 тарт $1799 DMP-51/52 « 
07-11 а ......... 


ROLAND 0ХҮ 300590 5994970 
SUMMAGRAPHICS Summasketch — SCall 


am Cen Tech 


MONITORS & TERMINALS 

AMBEK 

Video JXX'300/310A 9126710755 
Color 5000710...... ... .. 8319065239 


PRINCETON GRAPHICS Мах12Е , $075 
HXA2ISR-12 $469/$599 


QUME All Modes ........,, $CMI 
ROLAND 

MB-122G6 . $155 MB-142. $Cail 
(8-11... $269 CC-141.. . 5559 


TAKAN 

Н5,. 9115 ИВ. . $125 
420/L . , Жай 440 . , 5559 
TELEVIDEO AU Models .. .., Cal 
WYSE 

WY-50 М8 МҰ Юм 
ZENITH 


ТҰМ-123А , $79 ZVM-124 . , SCall 
ZWM-135. $439 ZVM-136. . . Сай 
2-29А .... (Ой 2-48. ..., 5Сай 


FOR APPLE 11/11е 


ALS Smarter li (80 Col Card). 9128 
AST RESEARCH INC. Ми 110... $Call 
DIGITAL RESEARCH CP/M GoidCard 5265 
FOURTH DIMENSION БК RAM Card. 555 


80 Columa Cerd (Ke) ,. ..... $55 
HAYES 

Micremodam 15 wiSmartcom!. — $149 
MICROSOFT Sottcard 0... . $339 
MICROTEK Оштв GX ... . 560 
NOVATIOM Apple Са... .. $209 
212 Apple Cat II (1200) . .. . $389 
ORANGE MICRO Grappler ... $79 
ВыНема Grappler + ... $145 
КЕН Арріісвгй 6 МКг....... Stall 
MACINTOSH DRIVE!.....,., CALL FOR $8 
MISCELLANEOUS 

ВАМ CHIPS 

ык SET ін SOKSET. ЖӘ 

сэй ky quantity pacing 

DOUBLE - діні DISKETTES 

ЗМ, ... 827 Dysan.... $30 
Макей. . $25 Миы... $148 
PAINT BUFFERS 

DUADRAM Місгзізггі 

Parallel / Parallel ж... $139 
| BK .... $185 128К.... $239 
Serial Serai Sari Par, Par/Ser 
К..... $3 5%..,. 5458 
INTER STRUCT. Shallie - 

Buffer 32K ...... ,2.. 5269 

SURGE PROTECTORS 

EPD/CURTIS Ай models , .. — . SCal 
METWORX Wire Та? $39/$55 
KENSINGTON Masterpiece .....%Сай 
EMERGENCY POWER SYSTEMS 


SULA Mini UPS .. 
Тіріде BC425-FC (425 Watts) 5375 
SWITCHBOXES 

CABLECO 3 Wey Serial/Paratiel . . $Cul 


COMPUTER ACCESSORIES 
Data Directors ТАҢ Models) . . SCall 
CUSTOMER SERVICE 


ORDERS ONLY 


800-843-4302 


150 Broadway, Suita 2212, КУ, МҮ 10038 


HOURS 9-8 EST. MONDAT- SATURDAY 
Рағымын Ck {2 Weuks In Сам), Causier s Cr, 


Музу Order Асари. 
APD Orders Add Fia (mentum 57). Add 7% 
Ғы Hel Terms АН Returned Non -Oetectwe 
Мы chanóne Ме Select To A 20% Панас 
Charge Genlech Raseress the Right 10 Change 
Айтат Price 


Inquiry 130 


= CHAOS MANOR č 


Command-driven adventure games 
are much different. You don't know 
what you'll be allowed to do. The 
machine knows what you're per- 
mitted, but it doesn't know precisely 
how you'll give the command. Sophis- 
ticated games, like the excellent In- 
focom series, have highly complex 
program structures, including a com- 
mand parser that looks at what you 
ordered and tries to make sense of it. 
Often it succeeds. 

In command-driven games you 
must experiment. Sometimes you 
have to do a lot. Badly designed 
games of this sort are terribly 
frustrating: you sit there and try what 
look like perfectly reasonable actions. 
only to be given some stupid generic 
message like, “I don’t understand 
that.” In the ideal case, though. the 
game designer wil! have thought of 
everything you might want to try and 
has built in some kind of response ap- 
propriate to what you tried. “Dig.” "I 
see no shovel here" 

Even the well-designed games can 
be frustrating. since you're trying to 
solve a puzzle, and you can't be sure 
that the designer even considered the 
ingenious idea you've just come up 
with for getting past the forest of 
skeletons or whatever blocks your 
path. Moreover, because you have to 
figure out what you're allowed to do, 
it takes longer to learn how to play 
command-driven games. 

By contrast, you can play menu 
games almost instantly. All you have 
to do is read through the rule book 
or examine the help file or whatever. 
Thus | find that menu-driven games 
catch my attention quicker than the 
command type. 

However, | also find that | tire of 
them sooner. In Wizardry |. [or exam- 
ре. once | learned the menu of com- 
mands, it was easy to move about in 
the dungeon. (Not too easy: | man- 
aged to lose no fewer than 11 first-rate 
characters before | caught on to what 
| was doing wrong and tried а new ap- 
proach.) At first that was fun. Then. as 
| learned the shape of the maze and 
the nature of the puzzles, | longed for 
the ability to do multiple moves. In- 

(continued) 


CALL TOLL FREE 4 „ : 800- 52 8-1 0 Б 4 


PRINTERS 

Ападех 

All Models Call 
Brother 

HAN wi Tractors $239 
HR-*5XL 5339 
НН-25 55909 
HR-35 ‚ $809 
Twanwriter 5 , $819 
Canon 

LBP-BA1 Call 
C-Itoh 

A-10-30 $469 
F-10 Paraliet or Seral ; 5869 
55 CPS Бапа! or Parallel . $1035 
6510 Parallel (Prowriter) $295 
8519 SP $385 
B530 SCP $485 
8510 ВР 5315 
Citizen 

MSP-10 $279 
MSP-15 $414 
MSP-20 $414 
MSP-25 5530 

x 

СВ-2Е $364 
СЯ-4 Call 
420 51529 
DaisyLaser 

PRION Call 
Datasouth 

05160 51079 
05220 . $1299 
05-РР eit 5448 
05-РРв2 $629 
Diablo 

0-28 5549 
830 АР! 51484 
630 ECS $1659 
630 ЕС5ЛВМ 51659 
Othar Prier Models Call 
EDSON ли Printer Models Call 
Inforunner 

Aeman w/Tracior $244 
Fliteman 15 5499 
Riteman Glue w/Tractor $299 
Juki 

5500 Call 
8000 $199 
6100 $385 
6300 $699 
NEC 

2010, 2016, 2030. 2050 5629 
3510. 3515, 3530. 3550 51009 
A810, 8815. 8830, 8860 $1399 
P2. РЗ | Cali 
Okidata au Pnnier Models . Call 
Panasonic 

1091 5239 
002 5349 
1083 5429 
KXP3151 5458 
Siemens 

PT/88 inkJet ‚ Call 
PT;/&89 InkJet Call 
Star Micronics 

All Printer Models Call 
Silver Reed 

EXP400 Parallel $229 
EXPSODO Рагане! ог Sens . 5279 
ЕХР550 Parallel or Serial . 5389 
Ехрт?а Parallel or Serial 5699 
Texas Instruments 
850 5 860 Series . Сві 
Тоѕћібартзора сезе 5844 
P351 Parallel or Sanal $1155 

MONITORS 

Апек ani молио. Са!! 
Princeton СгарШснх.12 5445 
Sanyocat-as | 5149 
Тахап 

12% Green $125 
122 Amber $134 
420 RGA $399 
425 ВОН/бгееп $410 
440 S540 
Zenith 

2ҰМ-122 Ambar 595 
ZVM-123 Gman 589 
ТҰМ-Ұ24 5119 
ZVM-130 Call 
ZVM-133Col/RGB — . 5410 
ZVM-135 Colu / AGA Wi Audio $459 
ZVHM-136 $575 


| 


ІШ 
ЖШ 


and 100% Compatibles 
Crosstalk 16 ..........$95 
D Base lll ...........$359 
Enable..............$329 
Framework ..........$339 
Multimate 3.3 ........$225 
Smart System........$459 
Super Calc 3 (ver. 2)...$159 
Word Perfect 4.0 .....$209 
Wordstar 2000 .......$239 
Wordstar Professional. .$239 
Many other titles available. 

We do not t guarantee cc computer compatability. 


| 
ШІ) 


Сапоп РС-10 
Compact. Convenient. 
Parzona. With the oxclusive 
Canon cartridge copying 


for 
maintenance. $509 


Pl 


LI 


Canon PC-20 

Compac!, үзі alficigni for any 

business. Wilh the exclusives 

copying. Маке deno ур tà legal Canon eue copying 

size from секу system. Pius automatic paper 
4 $939 


TO" x1 loading. Make & 
мі шетт. маме $749 


MODEMS COMPUTERS 7] SKETI ES 
Anchor Automation NEC Maxell mo-1 су 100). 2. 3149 
Anchor Expresa 2 5269 PC-8201 Computer $315 MD-2 (Сну 100) i $189 
Мањ хіі... 5239 PC-B401A . _ заа Call ashua 
Hayes smastmocem 300 Baud $129 8201 &B40!Accessonas — . . . Сай 5/6 ОЛ) (Оку .... . 9125 
p sare Sanyo macrv75Porabis . $1859 D/S 0/0 (Oty 100) . $135 
martmodem 12008 (1 р. H 
Smartmodem 2400 Baud 5609 Televideo тип... — KEYBOARDS 
Micromodem ПЕ (Apola) 5129 Wyse Keytronics sisi $179 
Novation атап Са! mus 5279 = NEN Call 5153 Jr . 5179 
Prometheus ли moses Call = ез, = PLOTTERS 
Racal-Vadic ли rodes Call Zenith Enter swest-pio0 | ‚5780 
US Robotics Раземога 1200 $195 2-50 бияне! — Dum 2 Epson HI-80 | all 
=} ы ava 
2:150 W/10 Mogabyte Save 25% ISK DRIVES 
BOARDS pest ri - Save d Alpha Omega ndo ю 5569 
3 Turbo 20 . T 

AST six Pack Риз $249 VIDEO TERMINALS. Turbo 30. . $1169 
Hercules сао can $145 AltOS smani . $765 Haba Hobodisk tor Macintosh. . $289 
Graphic Card $295 Qume lOMEQA Bernoulli Box for BM 
Five Pak 3159 QVT Ambar 101 5. 78314 20 Megabyte. E = 

! , - 20 Megatnte Plus . Call 
Quadram мнении В: ^ Televideo быз 5 Megabyte for Macintosh Call 
Ошайһпк 5325 a aa Бапаева 2 5175 

Eliteti . , i 8339 
Тес Мағ 955 5459 340 
Graphics Mastar ү Wyse so S429 cine Қ ә. 51 080 
126K Dynamic Memory $ r 
258K Dynamic Memory 5299 әкені -” | "= Controller (W/Drive Oniy) .- 569 
Captain 258K $389 T — 
2-49 Call 


Order Processing & Order Line: 1-800-528-1054 
m Other Information: 602-954-6109 


2222 E. indian School Rd. 


Phoenix, Arizona 85016 
Inquiry 77 Юг MS DOS Products. Inquiry 78 for all others. 


— | Store Hours: Mon-Fri 10-5:30 Saturday 9-1 — 
= Order Line Hours: Mon-Fri 8:30-5:30 Saturday 9-1  —- ом 


Prices reflect 3% 10 5% cash discount Product shippedin factory cartons wilh manufacturers warrani y. Plaase add 59 00 per order tor UPS Дені shitni 
Orders 10 ibs. and under you рау for ground service. receive air service at no extra charge Available on orderi ы «20 iba. $15 for aw service ars 21-30 iba 
$20 for ait service, Prices & замо у subject lo change wilhout notice. Send cashier s check ог money order . ай other checks will delay sluppeng hwo weeks 


Inquiry 46 for End-Users. 
inquiry 47 for DEALERS ONLY. 


IBM PC/XT COMPATIBLE 


XT-16 SELF-ASSEMBLY KIT 
Build Your Own IBM PC/XT Fully 
Compatible Computer Al Super Low Cost 
* Including: 256K XT-16 CPU Mother Board, Color 

Graphic Card, Р Controller, One DS/DD Slim 

Drive, FlipTop Case, 135W Power Supply, Keyboard, 


10-minute Step-by-Step 
Assembly Instruction, and 


User's System Manual. 
Only $799.00 


е Optional 2nd Drive. 
$95.00 


avt 
 ) 9.8 
| 


For Monitor, 10MB 
Hard Disk Drive, 
and Assembled System 


Please Call 


® For IBM PC/XT Mother 
Board and Compatibles 4 
© Slide-out IBM Style 
Case Also Available 
e Mounting Parts Included 


135 W POWER SUPPLY _ 


Upgrade Your IBM PC fo XT 


* 4 Drives Power Plugs 

* Side Switch model 
has same dimensions & i 
power plug as ІВМ 
power supply. 

® Rack switch model can 
fit Mega case perfectly. 


® LED or Сар Lock EE === e" 
& Numb. Lock 

е [jig Return Key. 

® IBA PU/XT 

тет Keyboard 


* IBM PONT Fully Compatible 

e 8088 Micro-Processor 
w/808 ' Optional 

* 8 И) $105 

* Up to 256K 
Memory on Board 

ә Same Dimension AS Й 
IBM POXT Mother Board ^ 

Assembled & Tested Board (OK)... . . . 


, $285.00 


* Read and 2716, 
2732, 27324,2764, | 
2764A, 27/28, and 2816 № 

* Super Fast Speed. 1 Kisec 


ab le jt ................... 
handle 2 Dr., Parallel, Serial (2nd ша 
optional), Clock, Game Port 

* Color Graphic Card ............... $119.00 

* Disk Controller w/Cable (handle 4 Drives)$ 75.00 


* ІВМ At Compatible Keyboard, Power Supply, 
Case & Add-on Card ............ Please Call 


C.J. COMPUTERS CORP. 
(Manufacturer & Distributor) 
2424 W. Ball Road, STE B 
Anaheim, CA 92804 
Mail Order Ht Line: (714) 821-8922, (714) 821-8923 
© ATTN- DEALERS 
CALL FOR O1'R SPECIAL DEALER S PRICE 
**OEM Dealer Welcome" * 
(THM is a trademark of International Business Machines 
Corporation] 
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NaturalLink converts 


a command-driven 


program into a 
menu-driven program. 


focom’s designers have built in the 
capability for inputting whole strings 
of commands: Go east. Take sword. 
Kill troll with sword. Attack. Run away. 
Go south. The whole command string 
is considered one move at a time: if, 
for example, you killed the troll with 
the first stroke. the program would 
ignore the other commands to attack 
and ask for new instructions. 

1 wish | could do that in Wizardry 
1. For that matter, | wish I could use 
the Adventure trick of dropping ob- 
jects to mark various passages and 
rooms: most of the Wizardry I 
dungeon is a maze of twisty little 
passages, all alike. and mapping them 
is tedious at best. 

The conclusion from this is obvious: 
when you're first starting, it's best to 
have a menu; but after you've been 
at it for a while, you'll prefer com- 
mands, 

Games may be thought frivolous, 
but the fact is that a good game com- 
тапа parser, like Infocom's, is а fair- 
ly hefty achievement, with profound 
implications for the whole field of ar- 
tificial intelligence. After all. what 
we're really seeking is a way to let us 
control computers without having to 
use special commands. In the ideal 
case, we'd simply tell the machine 
what we wanted and watch it do it. 
Some of the Infocom games get 
pretty close to that ideal—but of 
course they're working in a restricted 
universe. 

À computer program is a restricted 
universe. 


TI'S NATURAL LANGUAGE 

Something of the above seems to be 
the philosophy of Texas Instruments’ 
new natural-language front ends. You 
can get a natural-language shell for 
DOS, Lotus 1-2-3, WordStar. Word 


Plus, the excellent BPS Business 
Graphics, EasyWriter, PeachText 5000, 
Knowledgeman. SuperCalc, Multi- 
Mate, and probably more that I didn't 
hear about. In addition, there's a sort 
of generic NaturalLink toolkit that can 
be used to generate NaturalLink 
shelis for other command-driven 
programs. 

NaturalLink in essence converts a 
command-driven program into a 
menu-driven program. With Natural- 
Link you begin to build "sentences" 
whose grammar and syntax are set by 
the application program the shell is 
built around. As you add words to the 
sentence. your choices become more 
restricted. Using WordStar as an ex- 
ample, begin with “I want to": this is 
appropriate to any legal command in 
the program. Now add “есін” and the 
legal choices become only two: a 
document and a data (or nondocu- 
ment) file. 

As soon as your choices are nar- 
rowed down to one and only one. the 
NaturalLink program fills it in for you. 
It still doesn't execute the command. 
You get a chance to change things 
first. 

The NaturalLink programs were 
delivered to me by Tom Siep of ТГ 
corporate Human Factors facility (and 
| sure wish some of the other hard- 
ware outfits would start a human- 
factors center). TI's human-factors 
people classify users as beginners, ex- 
perts, and occasional. The NaturalLink 
programs are designed for the first 
and last of those categories. Experts 
don't need them. 

The NaturalLink shells have quick 
ways to get outside them and into the 
regular program the shell surrounds: 
into regular WordStar, or бирегСаіс, 
or whatever. When you do that. the 
NaturalLink shel] vanishes. It can be 
brought back easily. 

Tom Siep was accompanied by 
Peggy Hart of TI's Austin research 
facility. They were visiting in Southern 
California ostensibly for the Winter 
COMDEX in Anaheim: that show was 
so small that I drove down for only 
one day and saw little to keep me 
there any longer. After COMDEX, 

(continued) 


"Without question [NFL Challenge] 
is the finest computer game I've ever 
seen— but then | like football.” 

ж Jahn C. Dvorak San Francisco Examiner 


> 


г > 


Put the NFL at your fingertips. 


Hands-on pro football excitement isas ^ head, down-by-down against the ; Р 
close as your keyboard with NFL Chal- league's most innovative offenses and . . Urdering Infor mation 
lenge from Xor. This is the officially formidable defenses. It's the most NFL Challenge will be in short supply. 
licensed NFL action computer game with intense computer simulation of the pro To kick off your NFL season, contact us 
offensive plays and defensive sets based football experience ever devised. for the name of the dealer nearest you: 
on the ones in NFL playbooks, plus com- Xor s NFL Challenge requires ІВМ? 
plete updatable rosters for ай 28 NFL PC or PC/XT with DOS 2.0, 256K bytes 1-800-328-8322 ext. 538 
teams. of memory, monochrome monitor with (in MN call (612) 938-0005) 
Every дате can be the Super Bowl IBM* monochrome card or RGB color 
when you take the field with Xor NFL monitor with IBM* color graphics қумай комек калы 
Challenge software. Feel the pressure as adapter. Also runs on the ІВМ” PC/AT. tities beginning in August, 1985. 
you choose starting lineups, drive down- With NFL Challenge from Xor, you | 
field against the clock, and go head-to- have 50-yard line seats for every game! 


меті 0 CORPORATION 

! GE 5421 Opportunity Court 
Minnetonka, Minnesota 55343 
(612) 938-0005 


IBM is a registered trademark af Internabonal Businass Machines. 
NFL Challenge is a trademark ol Хог Corporation and NFL Proper- 
bas, Inc. © 1985. All nights reserved. 


they came up to Chaos Manor. 

It's always interesting to see people 
here for the first time. | think no one 
really believes that my descriptions 
are accurate until they get here. 
Anyway, Tom and Peggy brought a 
box full of software, including the 
NaturalLink shells, and a TI Portable. 


BASIC DEVELOPMENT SYSTEM. .$125 
Beta Tools Systems 

8972 East Hampden Ave.. Suite 179 
Denver, CO 80231 

(303) 793-0145 


BEYOND СОМРАВЕ....... dae 330 
General Transformation Company 
РОВ 10083 

Berkeley, СА 94709 

(415) 644-0702 


CHECKS AND BALANCES. ....$74.95 
CDE Software 

2463 McCready Ave. 

Los Angeles, CA 90039 

(213) 661-2031 


CoLoR-400 PC GRAPHICS 
БдАН 5,424. cot ить $795 
Sigma Designs 
2023 O'Toole Ave. 
San Jose, СА 95131 
(408) 943-9480 


Disk MAKER EL............ $1995 
New Generation Systems Inc. 

1800 Michael Faraday Dr., Suite 206 
Reston. VÀ 22090 

(800] 368-3359 


Sayansi 

2605 Sierra Village Court 
San Jose, CA 95132 

(408) 729-3619 


FORMIT 
you supply disk............ $15 
company supplies disk...... $20 , 


Emerald City Software 
POB 1001 

Ben Lomond, CA 95005 
(408) 336-3354 
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The Portable is a luggable version of 
the TI Professional. Big Tex, our TI 
Professional, is full of boards, in- 
cluding speech synthesis. The Por- 
table is comfortably less filled up. 
although, give it time ... 

The Portable has color. The TI Pro- 
fessional is one of the few machines 


ITEMS DISCUSSED 


HITCHHIKERS GUIDE TO THE GALAXY 
for Atari and 
Commodore 64........534.95 
for all other machines... ..$39.95 
Infocom 
125 Cambridge Park Dr. 
Cambridge, MA 02140 
(617) 492-6000 


HYPERDRIVE 
for 512K-byte Macintosh. ..$2195 
for 128K-byte Macintosh. ..52795 
(includes $600 upgrade to 
512K-byte Mac} 
General Computer Company 
215 First St. 
Cambridge. MA 02142 
(800) 422-0101 


LAPLACE......... Price unavailable 
P. L. Hagelstein and Associates 

РОВ 2723 

Livermore. СА 94550 


THE LEGENDARY SOFTWARE TOOLS 
MS-DOS versions 2.0, 2.1. and 
Sb. dro Жеты CADET $90 
CP/M-80 version 2.2.........590 
Carousel Tools 
Strong Consulting 
5706 Van Fleet Ave. 
Richmond, CA 94804 


MAXTHINK 
Ccopy-protected........... 559.95 
not copy-protected.........5120 

MaxThink Inc. 

2330 Crocker Ave. 

Piedmont, CA 94610 

(415) 428-0104 


МАХ-[2 AMBER MONITOR..... $249 
SR-12 COLOR MONITOR....... $799 


with color good enough to do word 
processing on; the Portable lives up 
to that reputation. It also has a jack 
on the back so that you can pipe out 
the video display and put it on a large 
monitor. 

Peggy Hart is involved in the design 
of the NaturaiLink software. She isn't 


Princeton Graphics 

601 Ewing St.. Bldg. A9 
Princeton, N] 08540 
(609) 683-1660 


МЕСАМАС................ $1395 
Micrographic Images 

21040 Victory Blvd., Suite 210 
Woodland Hills, CA 91367 

(818) 368-3482 


MITE COMMUNICATIONS. „5150—5220 
Mycroft Laboratories 

2615 North Monroe St. 

Tallahassee, FL 32303 

(904) 385-114] 


MULTIPLE CHOICE............ 564 
Awesome Technology 
177 Webster St.. Suite А-416 
Monterey, CA 93940 
(800) 548-2255 ext. 803 

(outside California) 
(800) 624-2644 ext. 803 

(inside California) 


е ИИ. ЛИТРИ Е 535 
TNT Software 

34069 Hainesville Rd. 

Round Lake, iL 60073 


{312) 223-0832 


NATURALLINK,...Contact company 
Texas Instruments 

POB 809063 

Dallas, TX 75380-9063 

(800) 527-3500 


OMNIDRIVE FOR MACINTOSH 


5.5 megabytes........,..$1495 
11 megabytes............ $1995 
21 тегабуез............ $2995 
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a computer-science type—which 
helps. Her husband is a professor of 
rhetoric at the University of Texas at 
Austin, which probably helps too. 
ТІ is hoping that the NaturalLink sys- 
tems will be a key factor in selling the 
notion that people, especially busi- 
nesses, ought to use TI PClones. They 


Corvus Systems Inc. 
2100 Corvus Dr. 
San Jose, CA 95124 
(408) 559-7000 


THE ORIGINAL CHOCOLATE 

ор 79 p ‚... 99.95 
Software Toolworks 
15233 Ventura Blvd., Suite 1118 
Sherman Oaks, CA 91403 
{818) 986-4885 


РС-МАТІАВ............... $695 
The Math Works 

124 Foxwood Rd. 

Portola Valley. CA 94025 

(415) 851-7217 


PC-WRITE........ $IO for disk and 
$75 to register 

Quicksoft 

219 First North, #224 

Seattle, WA 98109 

(206) 282-0452 


ОРОТ 25 35 1. $295 
Excalibur Technologies Corporation 
800 Rio Grande Blvd. NW 
Albuquerque, NM 87104 

(505) 242-3333 


SIDEKICK 
copy-protected. ..,....... $54.95 
not copy-protected....... $84.95 
ШРЕВКЕҰ................ 669.95 
TuRBO PASCAL 3.0......... $69.95 


Borland international 
4585 Scotts Valley Dr. 
Scotts Valley. CA 95066 
(408) 438-8400 


SOFTWARE ANTHOLOGY SERIES 
for CP/M (seven disks 


available) .......... $32.50/disk 
for MS-DOS tone disk 
available]..........,.... $32.50 


just may succeed. | find the Natural- 
Link shells just the thing for programs 

| use only every now and then. 
Theres only one problem, which | 
brought up with TI executives during 
my trip to Austin. ТІ intended to 
license use of the NaturalLink tools to 
(continued) 


Workman and Associates 
112 Marion Ave. 
Pasadena. CA 91106 
(818) 796-4401 


STAR ҒІБЕТІ.............. $49.95 
Cygnus 
POB 57825 
Webster, TX 77598 
(800) 622-4070 
(credit card orders) 
(713) 486-4163 
(check or COD orders) 


VALDOCS 2.0 
for QX-10 (OEM product). . $49.95 
Epson America Inc. 
2780 Lomita Blvd. 
Torrance. CA 90505 
(213] 539-9140 


VALDRAW AND VALPAINT 
Гы, о uos reu A $495 


Inquiry 199 


WHY WAIT FOR 
ANSWERS FROM YOUR 
IBM PC/AT/XT 
NOW THERE'S 


МЕСА-МАТН 


i 


Engineers, scientists ond statisticians ore 
discovering the time saving copobillty of 
New “Mega Math” fl. А Imrary of over 45 
assembly language subroutines for fast 
numeric calculations, up to 11 times faster 
than your present compiler. 

The pretested routines use the 8087 or 
80287 coprocessor for optimum perfor- 
mance. The routines reduce development 
time, code size ond testing time. 

"Mega Moth” 1 includes: 

MATRIX OPERATIONS 

VECTOR OPERATIONS 

VECTOR SCALAR OPERATIONS 
STATISTICAL OPERATIONS 
FAST FOURIER TRANSFORM 
CONVOLUTION 
SOLUTION OF LINEAR EQUATIONS 


The ibrary is callable from Microsoft 
Fortron, Basic, "C" and Pascal compilers. 
Also IBM Professional Fortran ond Macro 
Assembler. 


Get “Mega Math" 11 Performance for only 


$299.00 (U.S.) 


Math” АЛ. 


Also available is the “Mega 
"Booster". A single РС board, designed to 
reduce execution time in numeric processing 
applications. 

If your IBM AT Is equipped with the 80287 
coprocessor. the “Booster” will enhance its 
performance by up to 50%. 


price $349.00 (U.S.) 


Rising Star Industries 

25500 Hawthorne Blvd.. Suite 2000 
Torrance, CA 90505 

(213) 373-9112 


WIZARDRY |: PROVING GROUNDS OF 
THE MAD OVERLORD 


for Apple 11............. $49.95 For Increased performance of Mega Math 
for acidez $59.95 и есем EIER ОСИ 
S RP à; mance floating point processor for the IBM | 
for IBM РС, РСТ, and AT or compatibles. 
monochrome .......... $59.95 ше == === ==. 
Sifech И ЕЕ 
6 Мат St. 


Ogdensburg, NY 13669 


(315) 393-6633 (403) 250-1437 
Вау 1, 4001A - 19 Street МЕ. 


Calgary, Alberta, Canada T2E 4X8 


= 49 
2124 Kittredge St. LEAI EN INQUIRIES WELCOME , 
Berkeley, CA 94704 TRADEMARKS: 
(415) 524-8578 (IBM, PC/XT/ АТ) 
INTERNATIONAL BUSINESS MACHINES 
[MICROSOFT) MICROSOFT CORPORATION 
(MEGA MATH) MICRAY 


XENOCOPY..,....Price unavailable 
Berkeley Software 
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Savvy seems to be 
the most interesting 
of the database 
systems that I've 
looked at so far. 


software houses. They'd charge stiff 
up-front fees and even stiffer royalties. 

“Who can afford to use them?" 1 
asked. 

They stammered a bit. 

“Didn't you learn from the ТІ-99 
disaster?” І asked. “Freezing out small 
developers is a sure way to doom: 

"We know that. We're encouraging 
small developers: 

"By charging anyone who wants to 
experiment with NaturalLink $1500 
just to try it?" 

"Well—that was expensive stuff to 
develop. How can we recover our 
Costs? Because if we can't, then we've 
not got a lot of incentive to continue. 
Corporate will shut down the research 
effort” 

I thought about that for a while and 
came up with what | think 15 an in- 
genious idea. “Look. you don't want 
20 companies to pay you $5000 for 
NaturalLink. That hundred grand 
would be nice, but it's not a patch on 
what it cost to develop the program" 

No one wanted to touch that one. 

“What you really want is five bucks 


тне $2995 | DEVELOPMENT SYSTEM 
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each from half a million copies.’ 

“Sure—" 

“But since no one can pick which 
software developer will come up with 
something that sells a million copies. 
what you need is to get the Natural- 
Link toolkit into the hands of as many 
developers as possible" | continued. 
"So. Give it away. If you have to charge 
anything at all, set the charge at your 
production cost. Don't charge royal- 
ties on products developed, either. 
Not at first. What you have them do 
is sign an agreement that they'll pay 
royalties on all the copies they sell 
after the first hundred are sold. That 
way you'll collect from the successful. 
and you won't discourage start-ups 
from using NaturalLink.* 

The ТІ people thought about that 
one. Last І heard they were going to 
try to get the corporation to adopt the 
policy. 

| hope they do. NaturalLink is a, ег, 
natural for occasional users like me. 
| can start work using the NaturalLink 
sheli and switch over to command 
structure when I've refreshed my 
memory about the program. 

More on NaturalLink and the TI Por- 
table (well, Luggable) another time. 
I'm impressed with both. 


WINDING DOWN 

I'm running out of space, and there's 
still more to cover. There's a new ver- 
sion of Savvy, the odd database lan- 
guage that not only uses natural-lan- 
guage concepts but lets you spell the 
commands wrong. I find Savvy about 


СЕСЕ ë‘ шығыс жа сви e 


ORION "Universal Development Laboratory 


г ВЕТ N-CIRCLIT EMULATOR EUH 


32K bytes of EMULATION ROM (128K 
max) allows you to make program patches 
instantly, Since the largat ROM socket 
connects data and address lines to both 
the analyzer and the emulator, no expen- 
sive adaptors or personality modules are 


needed. 
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trace disassambiers and 


1802, 8088/80188, 8086/80186, and 


the easiest-to-use PC database of 
them all. However, | have a letter from 
a reader who doesnt like the fact that 
Savvy isnt just a database but a 
whole database programming lan- 
guage that you have to learn to get 
its real benefits. It's all true; to me, 
having a database language is a 
feature, not a bug. 

Savvy bills itself as "The Artificial In- 
telligence Database" and pretty well 
lives up to the reputation. It's not 
copy-protected. The license agree- 
ment is silly but not as stupid as most. 
There's a nice tutorial. and the manual 
has examples. Before he left us to go 
back to graduate school, Peter Flynn 
(who cannot spell) studied a number of 
the databases here at Chaos Manor 
and decided that Savvy was the one 
he wanted to implement on PCs and 
compatibles. Гуе a bit less experience 
with Savvy's rivals, but I'm coming to 
the same conclusion: Savvy seems 
complete enough. is easy to get 
started with, and seems the most in- 
teresting of the database systems l've 
looked at so far. ' 

There's also MaxThink. This is an 
"idea processor” that purports to 
solve most problems writers face. 
There's even a section on overcoming 
writers block. The authors of Max- 
Think claim its much more useful 
than ThinkTank, which was the first of 
the idea-processor programs (or at 
least the first | was ever aware of). | 
find ThinkTank indispensable. ] think 
I'm going to like MaxThink. Alas, it has 

(continued) 


Turns any personal computer into a complete micro- 
computer DEVELOPMENT SYSTEM. Our integrated 
control/display program runs under MS-DOS, CP/M, 
1515, or Apple and controls the ОО. via an RS-232 port. 


|48 CHANNEL BUS STATE ANALYZER 
а 


The powerful BUS STATE ANALYZER іва: 
tures four-step sequential triggering, selective 
trace, and pass and delay counters. Symbolic 
debuggers are avall- 
able for 2-80, NSC-800, 8048, 6301, R65, 6500, 
6800, 6801, 6802, 6805, 6809, 8051, 8085, 2-8, 
6800018. 


The PROM GENERATOR also doubles 
as а STIMULUS GENERATOR. 


For further Information, сай or write: 


OR 702 Marshall Street, Suite 834, 
ORION Redwood City, CA 94064 
(415) 361-8883 


Inquiry 236 


Want to hear 
a demonstration of 
Hewlett-Packard's 
ThinkJet Printer? 


many features, and the documents 
are formidably thick (and come in an 
awkward—for me—three-panel loose- 
leaf notebook). When | read random 
passages, | find intriguing thoughts 
and concepts, but I've so far been 
unable to get involved in the tutorial. 
It's probably a combination of sloth 
and the fact that I’m used to Think- 
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Tank. Unlike ThinkTank, MaxThink is 
not copy-protected. |t seems to have 
advanced text-entrylediting features. 
Theres much to like about it. Real 
Soon Now ... 

The game of the month has to be 
Wizardry | for the Macintosh: I've sure 
invested enough time in it. The boys 
have divided their time between !n- 


Save Up To $130 On These Special Offers! 


TOOLS & TOOLS 2 


For C or Pascal 


For а limited lime, pick up both packages and 
save $50 olf our regular list price. The C version 


3.00) compilers. The Pascal version supports 
IBM and Microsoft Pascal. $175. 


VIEW MANAGER With Source — 


comes with libraries for the Lattice, Computer АЙ libraries are included. Please specify C or. 
innovations and Microsoft (version 2.03 and Pascal. Regular $425. Save $130. $295 


FOR C AND PASCAL PROGRAMMERS: 
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FOR THE TURBO PASCAL PROGRAMMER: 


PACKAGES FOR ALL PROGRAMMERS: 


Inquiry 37 


focom's Hitchhiker's Guide to the 
Galaxy and Cygnus's Star Fleet |. 1 
guarantee you won't enjoy Hitchhiker 
if you haven't read the book. For that 
matter, | wouldn't buy the game with- 
out the clues; even if you've memo- 
rized the book, those puzzles are hard. 

There are three books of the month. 
Modula-2, A Software Development Ap- 
proach by Gary Ford and Richard 
Wiener (Wiley, 1985) is an excellent 
discussion of why you want to write 
programs in Modula-2 and a good in- 
termediate text on the language 
Beginners will find it tough slogging 
but well worth the effort it takes. Surely 
You're loking. Mr. Feynman by Richard 
Feynman (Norton, 1985] is a series of 
autobiographical anecdotes by the 
Caltech Nobel laureate who also is 
known as a wonderful teacher, and it 
has to be the most interesting book 
I've read in at least a year, just as The 
Pentagon and the Art of War by Edward 
Luttwak (Simon and Schuster, 1984) is 
the most important book I've read in 
some time. 

Meanwhile, Tony Pietsch has Con- 
current DOS and my CompuPro PC 
Video board ready to install in our big 
CompuPro 5-100 80286/Z80 system. 
We've held off until we can get the 
machine upstairs; I’ve found that com- 
puters don't like to be moved, and | 
want to see it working "as was” in its 
new location before opening it up. We 
also have a pile of machines that have 
come in during construction and thus 
haven't even been uncrated. There's 
an HP with a ton of software; an Eagle 
Turbo PC: AT&T's 3B2 UNIX V box; 
the Stride 400; and the thoroughly 
updated Lilith. My new quarters have 
been designed to let me set up a 
mess of machines and work on them. 
and I’m already running out of bench 
space. It’s a great life if you don't 
weaken ... № 


Jerry Pournelle welcomes readers’ comments 
and opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle. c BYTE Publica- 
tions, РОВ 372, Hancock. NH 03449. 
Please put your address on the letter as well 
as on the envelope. Due to the high volume 
of letters. Jerry cannot guarantee a personal 
reply. 


“ооо bee 


*L.S. list price. РС02511 


d HEWLETT 
РАСКАНО 


һе ы. ПО, 2 
ear it again: 
You made about as much noise turning the page as the 
ThinkJet Printer makes turning one out. 
So it lets you do two things at once. Print. And think. 
Without sound hoods. Without remote printing stations. 
Without aspirin. (And without a lot of clutter. The only thing 
smaller than the ThinkJet Printer is its price: $495*) | 
Better still, it works with just about every personal computer. 
Hear the ThinkJet Printer sound ой. 


Call (800) FOR-HPPC, Dept.276X, for the 
Hewlett-Packard dealer nearest you. 
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Transet 1000: The print buffer, communications buffer, 
port expander, printer sharer and I/O switcher. All in one. 


foot el with a personal computer 
and one or more peripherals has 
faced the all-too-familiar dilemma. 
You need your computer to do an 
important job. But you're forced 
to wait for the system to finish one 
job (printing, communicating, what- 
ever) before you can go on to the 
next one. Or you need to stop what 
you're doing to switch cables when 
you want to use another peripheral. 
Wait no more. Now Hayes intro- 
duces an innovative new device that 
lets you perform many jobs—at the 
same time—independent of your 
computer. Transet 1000. It works 
with a wide range of systems and 
configurations. And itallows you 
to continually 


Two computers can share one printer with 
Transet 1000, Or. you can use Transet 1000 to let 
two computers communicate with other. 


In addition, Transet 1000 is a port 
expander and software-controlled 
О switcher. Now files can be easily 
directed and redirected to different 
peripherals, without physically 
changing cable connections. 

Transet 1000 


expand your sys- contains a stand- 
tem as your needs | alone micropro- 
grow. | cessor, and comes 
Transet 1000 with 128K of mem- 
frees your com- ory. It operates 
puter from waiting with any RS-232 
on your printer or interface com- 
modem—so you | puter, and has 
and your com- Even while printing. Transet 000 acts ава солн. Саца 
puter can go on switching lets you route information among kits available for 
to another task. peripherals. without switching cables. the IBM* PC and PC 


[t even lets you 
print out documents in pre-set for- 
mats without having to go back into 
your computer, At the same time, 
Transet 1000 can operate unattended 
mailbox communications—24 hours 
a day—even if your computer 

is turned off. 


- n ey : 
IL say [ 
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st ЫЎ, 
LECT MARK REPLAY 


0985 Hayes Microcomputer Products. inc. 


XT, Macintoshand 
Apple*lic. Kits contain the necessary 
host cable, a user guide and menu- 
driven software that lets you 
graphically set up or 

customize 

port 
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for enterprising people 


parameters and printing formats. 
Cables available for IBM PC AT, other 
computers and peripherals. 

Like all Hayes products, Transet 1000 
combines sophisticated capabilities 
with easy operation. Just as Hayes 
set the standard in personal com- 
puter communications, now Hayes 
is taking the lead in computer task 
management, 

Contact your authorized Hayes 
dealer to see how Transet [000 can 
help you get a lot more productivity 


on both a dot matrix 


Transet 1000 allows printi 
ter, while freeing your 


printer and letter quality p 
computer [or other tasks. 


out of your computer system— 
without tying up your computer 
Or you. 

Hayes Microcomputer 
Products, Іпс.,РО.Бох 105203 
Atlanta, Georgia 30348 


404/441-1617 


Look into the new Princeton HX-9 Series 


see high-resolution RGB color with the Princeton HX-9 
and HX-9E Color Monitors. 

Observe exceptionally sharp high resolution graph- 
ics and text created by color phosphor dots which are 
within a mere .28mm of one another. 

Enjoy Princeton performance on a 9-inch screen in 
less desk space than most any other monitor on the 
market today. 

Display images of clearly superior quality 
Flicker-free technology enables you to view colorful 
images with clear, sharp definition. Dark-glass, non- 
glare screens further enhance viewing clarity. 


A built-in green/ amber switch 
allows you to switch from multi- 
color to either à green or amber 
mode. It's like owning both a 
color and a monochrome monitor. 


PRINCETON 


IBM is à registered Irademark of Mernational 
Business Machines Corp. 
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Tul more performance. in less space. 


The Princeton HX-9 Color Monitor is perfect for view- 
ing up to 16 vivid colors with the IBM Color/Graphics 
Monitor Adapter (or equivalent). 

And, the enhanced member of the HX-9 Series, the 
Princeton HX-9E Color Monitor, offers one big extra: It 
also allows you to use the IBM Enhanced Graphics 
Adapter (or equivalent) to view up to 64 brilliant colors. 

What's more, they tilt. They swivel. Both have a built- 
in base to adjust your monitor to a comfortable viewing 
angle. 

Princeton quality Is bullt in 


Both monitors in the Princeton HX-9 Series are manu- 
factured to provide years of reliable use. Verified by 
tough quality-control procedures. And backed by a 
full one-year warranty. 
Visit your local computer store today 
See the HX-9 Series and all other products bearing the 
world-respected Princeton name. To find the Princeton 
dealer nearest you, call: 800-221-1490 (Extension 404), 
609-683-1660 (NJ only), Telex: 821402 PGS PRIN. 
Princeton Graphic Systems, 601 Ewing Street, Bldg. А, 
Princeton, NJ 08540. 


GRAPHIC SYSTEMS 


AM INTMLLIGENT B@YSTEMSB COMPANY 
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Fujitsu lap-size 
portable 

New laser printers 
NEC PC-9801M3 


APC Ш versus 
PC-9801M2/3 


Brother WP-600 
and FB-100 


BY WILLIAM М, RAIKE 


William М. Рае who has а PAD. 
in applied mathematics from North- 
western University. has taught opera- 
lions research and computer science 
in Austin. Texas, and Monterey, 
California. He holds a patent on a 
wice scrambler and was formerly an 
officer of Cryptext Corporation т 
the United States. Ін 1980. йе 

went 10 [арам locking for 64K-bit 
RAMs. He Aas been there ever since 
as a technical translator and a 
software developer. He can be 
coniacted со BYTE. РОВ 372, 
Hancock. NH 03449. 
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COMDEX in Japan 


s [m writing this its cherry 

blossom time in Tokyo: spring has 

finally sprung, and just about 
everyone is trying to arrange a little free 
time for o-hanami (flower viewing), walking 
ог picnicking under the canopies of 
blossorns often found near local temples or 
shrines, as well as in the major parks. My 
favorite spot is Todoroki Fudoson, on the 
southwest outskirts of Tokyo: | was able to 
enjoy it for an afternoon just after the close 
of the first-ever COMDEX in Japan. 

The COMDEX show was held at a strange 
time of year, only two months before the 
annual Microcomputer Show. It was also 
heavily oriented toward products for export. 
rather than for the Japanese market. The 
show attracted only about 40.000 people 
(including lots of non-Japanese) over three 
days, in a city of about 12 million. | think 
many companies were waiting for the 
Microcomputer Show to introduce their 
new goodies. 

However, there were some interesting 
products on display The long-rumored 
Fujitsu lap-size portable made its appear- 
ance, along with the NEC Starlet, the 
PC-8401A, which | previewed in January in 
this column. Ampere Corporations APL- 
based lap-size machine (see Whats New, 
October 1984 BYTE, page 42). now chris- 
tened the У/5-1, was finally on display, 
despite being some months behind sched- 
ule. Brother Industries showed its new por- 
table word processor/typewriter and the 
companion floppy-disk unit. And laser 
printers were there in force, some of them 
downright cheap. 


BADGE NEWS 

Usually, the procedure for registering and 
entering a computer show here is simple 
and brief: You fill out a card, pay your 
money, get a badge. and go in. Not so for 
this show. After filling out a full-page ques- 
tionnaire (with no desks on which to write) 
and standing in line for 30 minutes. | 
handed in my form to someone who 


entered the information into a computer 
terminal while | waited. Then an on-line 
badge-making machine coughed up my 
plastic badge (with my name misspelled). 

The theory was that if you wanted an ex- 
hibitor to mail you additional information. 
the exhibitor would run the plastic badge 
through a credit-card imprinter, and that in- 
formation would later be sent to the ad- 
dress already stored in the computer. At 
other computer shows, the usual procedure 
is simply to drop one of your business cards 
in a box at the exhibitors booth; the ex- 
hibitor can mail off the additional infor- 
mation later and doesnt have to do any- 
thing about it in the midst of a crowded 
booth. In this case the badges were too 
flimsy, so the imprinters chewed them up: 
naturally, the exhibitors hated the whole 
process because it was such a hassle. Some 
sensible people just ignored the badges al- 
together and collected business cards. This 
is a perfect example of an ill-thought-out 
computer application that never should 
have seen the light of day. And | still haven't 
received any of the literature | requested. 


ANONYMOUS FUJITSU 

LAP-SIZE PORTABLE 

| may end up being the last one on my 
block to buy a lap-size portable computer. 
So far, I just haven't seen anything irresist- 
ible. Even so, I've been looking forward for 
months to the long-rumored Fujitsu por- 
table, and | finally got a look at one at COM- 
DEX. It's still so new that it doesn't have a 
model name or number: it was scheduled 
to be available in Japan in July of this year, 
with a target price equivalent to about 
$1350. 

The Fujitsu portable is based on the 
MBL8086L microprocessor, a CMOS (сот- 
plementary metal-oxide semiconductor) 
version of the 8086. Standard RAM 
(random-access read/write memory) is 128K 
bytes. You can expand the memory up to 
448K bytes, and you can configure part of 

icontinued) 
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Lyco Computer Marketing & Consultants 
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RAM as a RAM disk. It acts like an ex- 
tremely fast floppy-disk drive for fast 
file operations. You get 512K bytes of 
standard ROM (read-only memory): 
256K bytes include the kanji ROM and 
а 19.000-мог4 Japanese-language dic- 
tionary; the other 256K bytes are in 
a ROM cartridge that includes the 
operating system (Japanese-language 
CP/M-86] and languages or other soft- 
ware. At this point, Fujitsu offers car- 
tridges that support Japanese-lan- 
guage extensions of BASIC and 
COBOL Level II (yes, COBOL); the 
company won't say what applications 
software will be available, but at the 
show | played with both WordStar and 
a Japanese word-processing program. 

The computer includes an RS-232C 
serial interface, so some kind of tele- 
communications software support is 
certain to be present. Unfortunately, 
unlike some other lap-size machines, 
it has no built-in modem (Fujitsu does 
supply a separate acoustic coupler). 
This will be a serious disadvantage if 
Fujitsu decides to market the machine 
in the US., but it is not a problem here 
in Japan, which lags far behind the 
U.S. in the area of computer commu- 
nications. People still use acoustic 
couplers over here, although the re- 
cent breakup of the Japanese tele- 
phone company, paralleling that of 
ATST, will probably mean that afford- 
able direct-connect modems will start 
appearing on the market here soon. 

For external data storage, the Fujitsu 
includes a microcassette recorder, al- 
though an external 34-inch micro- 
floppy-disk drive will be available as 
an option. The disk interface is stan- 
dard, along with the RS-232C inter- 
face, a bar-code-reader interface, and 
a standard parallel printer interface. 

The Fujitsu has a very clear. easily 
readable liquid-crystal display (LCD): 
| had no trouble reading it even in the 
bright fluorescent glare of the exhibit 
hall. The 640- by 200-dot screen of- 
fers four display modes: an 80-char- 
acter by 25-line mode for normal 
alphanumeric use; an 80-character by 
20-line mode that allows on-screen 
underlining and better line separa- 
tion: an 80- character by 11-line mode 
that gives double-height characters: 


BYTE JAPAN 


and а 40- character by 11-іпе kanji 
display mode that displays kanji 
Characters in a clear 16- by 15-dot 
font. The display adjusts to any con- 
venient viewing angle and folds down 
to cover the keyboard when it's not 
in use. 

Internal nickel-cadmium batteries 
supply the power, and an additional 
memory backup battery protects 
main memory for at least one month. 
An AC adapter is available, and Fujit- 
su says it will run off a car battery 
(called a kaabatteri by Fujitsu). 


LASER PRINTERS 

Laser printers have yet to make their 
impact in japan, if you'll forgive a bad 
pun. Mostly, they're still expensive, 
bulky, desk-size contraptions. But the 
quality they offer is startling: You get 
magazine-quality printing at speeds 
of around 10 pages per minute. TEC 
(Tokyo Electric Company) whose 


| 


Laser printers have yet 
to make their impact 
in Japan, if you'll 
forgive a bad pun. 


daisy-wheel printers are marketed in 
the US. under the С. Itoh name 
showed a tabletop laser printer at the 
show. The new BP-10 laser printer isn't 
available to consumers yet, but OEM 
(original equipment manufacturer) 
samples are going for only about 
$1200 apiece. The BP-10 is quiet. 
weighs only about 60 pounds, and 
comes with both 8-bit parallel and 
RS-232C interfaces. It prints 1O letter- 
size pages per minute at a dot den- 

(continued) 


USRobotics’ swift new Courier 2400” modem cuts data transmission 
time in half, decreasing phone costs and increasing productivity. The 
auto-dial, auto-answer Courier adjusts itself from 2400 to 1200 
or 300 bps. And if you prefer an interna) slot modem for IBM-PCs or 
compatible computers, the Microlink 2400" gives you the same great 
features at the same great price. 

@! Ч Courier and Microlink 2400 modems. 

They're going fast. 


| - т 
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courier 2400 


Robotics 
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8100 McCormick Blvd., Skokie, IL 60076 
Phone: (312) 733-0497 
Outside Illinois: 1-B00-Dia-USR 
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— 20, 33 AND 44 mri INTERNAL AND EXTERNAL HARD DISK SYSTEMS | 


шеті | $460 | 9595 | $ $5 
аети | $619 | § 


Externals mounted with independent power supply and fae. Fully DOS 2.X or 3.X compatible. Both Internals and 
Externals boot from Hard Disk. 33 and 44 Meg Internal Disks іпсініс exteader power supply. The system comes сою. 
it = teady to Install with the Hard Dish, Controller, Cables, Maanal, Software, and Mounting Hardware. Оше Year 


Half Height 


COMPAL’ 


$2549 


256K, 1/360K drive, € 
10 Meg Internal 


Now naing 34" shock-maunted Winchester drives. The 
same as used in the Compaq Plus", Also available with 


2 half-height drives and 10 МЕС НО. $2749 


атыг зна 
ті Гарц Ме" 


Or upgrade your Compaq 10 a Compaq Plus™ cquivalent 
with our 34" shock- mounted Winchester disk kit. 1n. 
cludes Hard Disk, Controller, Cables, Manual, software, 


and Mounting Hardware. One year warranty. 5 5 49 


Г из. For coampetitive prices oe larger фай ван of EAM а Ыр 


PERE E E ге р р 


PŮ 


ae 


10, 20, and 33 Me Meg Hard Disks are available with combined Floppy /Hard Disk Controller Card for additional $75 


отла | ви 
ІВМ AT" р =} 


PC AT™ |: | 
OUAL« ==, 


Hi — v 


With 20 Meg Internal Hard Drive—$3621 
With 33 Meg Internal Hard Drive—$3955 


With 44 Meg Internal Hard Drive—$4155 


ber... 
One 10 Mog Internal Hard Drive 


Таре Backup Unit. 


$3495 | 


Includes Monitor 


Мань 7 710 lel ИШЕ Е зоб ый бАЛЁ Сар. 
| = . PCSLIMITED | mirsuBisH! DISK DRIVES 
| AST SixPak Plus Six Function Card Mall-Height, ОУН | 


| Em. MP, 
64K RAM И! $85 Wc 
Set of 9 chips, ioc го macos w/64K $249 — duas el 
И S ПАС. resumo 
256K RAM Quantities of BO || 2-2... re Sarat | аа 
Sat 679 dips or more sets $29 | ‚Оша Carla (22-2 & $95 f- | 


INTEL 8087 
Math Co-processor 


CALL | 


80287— CALL | 


B8087-2— CALL 


ығы [bm ae 2ш Loe perm de ed tee Hat 


Compaq, TEAC, (ВМ, 

Irwin, Intel and Mitsubishi are 
trademarks of their respective 
roeipanics. All brand namcs are 
regissered trademarks. We are an 
lade pradead sales nrgamisalson. 
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SOLVE YOUR POWER PROBLEM. вм РСАТ 


XT POWER 135W | "79005 


ж ағы | 
Fully XT* compatible. 
One Year Warranty. 
Directly Replaces Power Supply іл РС” 


150W $119 


OUTSIDE TEXAS, ORDERS ONLY, CALL 1-800-IBM-5150 
7801 М. Lamar, #E-200, Austin, Texas 78752 
All calis for technical support and inside Texas, 


Au 


128K RAM .. $49 
| 20 MEG unos 6550 
32 МЕС internal Hard Disk $729 


Folly companii: ъ ЛЕМ PC AT Disk Controlher, Жі mr 4.1 
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sity of 300 dots per inch. | want one. 

Another printer that impressed me 
was Fujitsu's latest dot-matrix printer, 
the DPL 24. It's a 24-pin printer with 
the best letter-quality printing I've 
seen Нот a dot-matrix printer. It is 
reasonably fast at 80 characters per 
second (cps). and it also has a 160- 
cps correspondence-quality mode 
and a 240-cps draft-quality mode. The 
DPL 24 has other nice features too, 
like selectable fonts using optional 
cartridges and the ability to download 
special fonts. It comes in two models: 
The Model D is Diablo 630 API-com- 
patible while the Model | was de- 
signed for use with the IBM Personal 
Computer (PC). Unfortunately, Fujitsu 
informed me that the DPL 24 was an 
export mode! and that there was no 
way | could buy one in Japan. 


NEW FROM NEC 

А recent addition to NEC's PC-9801 
computer family is the PC-9801M3. 
The PC-9801 machines hold the domi- 
nant position in the microcomputer 
market in Japan. analogous to the IBM 
PC in the US. market. The latest 
model, the M3. is similar in most 
respects to its predecessor, the F3. 
The machine is based on the 8086-2 
processor running at 8 MHz and 
comes with 256K bytes of standard 
RAM, expandable to 640K bytes. It 
has extensive Japanese-language 
capabilities, supported at the 
operating-system level by either 
CP/M-86 or MS-DOS or PC-UX, NEC's 
version of UNIX System Ш. (PC-UX is 
a $1200 option, though.) The machine 
is similar in most respects to the APC 
ІШ sold in the U.S., but the main unit 
of the PC-9801M3 includes both a 
|-megabyte 54-inch floppy-disk drive 
and a 20-megabyte hard-disk drive. 
(Тһе РС-9801 М2 I wrote about in the 
May BYTE Japan, page 355, has two 
I-megabyte floppy disks.) 

The price for all this is not unreason- 
able; the M3 costs about $3285, but 
the usual 20 percent discounts avail- 
able in the Akihabara electronics 
district in Tokyo would bring that 
down to only about $2630. 

Incidentally. NEC finally managed to 
put together a comparison sheet 
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listing the differences between the 
U.S's АРС III and Japan's PC-9801M2 
and M3 computers, The major dif- 
ferences are that the Japanese com- 
puters have standard kanji-support 
ROM and a standard i-megabyte 
floppy-disk interface, along with 256K 
bytes of RAM—versus 128K bytes in 
the АРС IIl. The M3 also comes with 
a standard 20-megabyte hard disk. 
(The PC-9801M3 also contains an in- 
terface for 54-inch, 320K-byte floppy- 
disk drives, which can be connected 
externally.) 

The basic character sets of the two 
countries machines also differ slight- 
ly. The APC Ill is IBM-compatible but 
the РС-9801М2 and МЗ use the JIS 
(Japan Industrial Standard) character 
set. The graphics video RAM con- 
figuration is also somewhat different. 
And there is an extra 8K bytes of text 
video RAM for kanji support in the 
Japanese machines. Finally. with the 


! 


А recent addition 

to NEC’s РС-9801 
computer family 

is the PC-9801M3. 


Japanese machines you can select the 
processor speed: It can be either 8 or 
5 MHz. while the APC Ш runs at a 
fixed 8-MHz rate. 

Other than that. the differences in- 
volve the availability of optional 
boards and peripherals. For the 
Japanese machines, you can buy a 
cassette-tape interface. a music board, 
a 68000 central processor board and 
its companion RAM board, and a 
GPIB (general-purpose interface bus) 

(continued) 


USRobotics' new high-speed Courier 2400 '" modem responds to the in- 

dustry standard AT command set — so it works with any of today's pop- 

ular telecom software, including our own Telpac™. Courier reports the 
length of each call, lets you automatically re- 
peat a command, and provides an on-screen 
summary of its settings. Courier even adjusts 
to phone line conditions to assure nearly per- 
fect performance on every call. This smarter 
modem is clearly a wise choice. 
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Collector Edition 


BYTE COVERS 


The Byte covers shown below are available as beautiful Collector Edition Prints. 


Each full color print is 11 in. x 14 in., including a 1 1/2 in. border, and is part of an 
edition strictly limited to 500 prints. Bach print is faithfully reproduced from the 
original palnting on museum quality acid-free paper, and 15 personally inspected, 
signed and numbered by the artist, Robert Tinney. А Certificale of Authenticity 
accompanies each print attesting lo its quality and limited number. 


| #17 Winter Computing $30 


#13 Future Computers? $30 #14 Smalltalk 


OUT 


sip J* 


#10 Programming Route $30 


Collector Edition Prints are carefully packaged flat to avoid bending, and are 
shipped UPS. The price of each print is $30, plus $3 per shipment for postage and 
handling ($8 overseas). If four or more prints are ordered, the price of each print 
is only $25. 

To order your own favorite Byte cover as a beautiful Collector Edition Print, use 
the convenient coupon below. Visa or MasterCard orders may call 1-504-272-7266. 


#19 Crystal Ball $30 #20 


| Send me the following Prints ($30 ez, or 525 ea. for 4 or morel. 


О I have enclosed check or money order. D) Please send free color brochure. 


Mail this coupon to: 


QTY. TITLE & PRINT NO. AMOUNT О Мә О MasterCard robert tinney graphics | 
бы $ Card Na. 1864 N. Pamala Driva 
жа E 

| о Í SHIP MY PRINTS ТО: 
== $ Name: 
| „АЛЫЙ ig, `2... (ЖАНҒА 
postage & handling $3.00 (Overseas $8.00) $ City: 
TOTAL $ 5ше 
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board, Eight types of display units are 
available, along with a variety of kanji 
printers. Strangely, the printer inter- 
face is a conventional Centronics- 
compatible 8-bit parallel interface in 
both US. and Japanese machines, but 
the connector is different: The АРС Ш 
uses a 36-pin connector, while the 
Japanese machines use a 14-pin con- 
nector on the back of the computer. 
The connectors on the printers them- 
selves are standard 36-pin connectors. 
NEC is the only Japanese manufac- 
turer | know that uses a different type 
of connector. 


BROTHER DOES IT AGAIN 

Back in the October 1984 BYTE [арап 
І wrote about my Brother EP-44 por- 
table electronic typewriter with its 
builtin RS-232C interface. Now 
Brother has come out with its new 
WP-600 portable word processor, and 
it's even better. The printing element 
is the same as in the EP-44; it's a 
24-pin head that produces crisp near- 
letter-quality printing either on ther- 
mal paper or on ordinary paper using 
the built-in ribbon cartridge. | think 
the keyboard is much better, though— 
the key tops are sculptured, and the 
key travel and light touch make it easy 
to type quickly and accurately. 

А 24-character LCD shows what you 
type: as you type, new characters ap- 
pear on the right and the displayed 
characters are all shifted to the left, 
so that as a character is shifted off the 
left епа, it is printed on the page. You 
can overwrite or correct any charac- 
ters in the display. Alternatively. you 
can type directly into the memory and 
print out your document later. Com- 
mon word-processing functions like 
underlining, insertion and deletion. 
centering, flush-right margins, global 
search and replace, and decimal tab- 
bing are done with a control key. 
called a code key, which is just to the 
left of the space bar. Keys that per- 
form the different control functions 
are clearly marked in blue on the key 
tops. The WP-600 also has a second 
shift key that allows each of the keys 
to be used for additional characters 
like European language symbols, the 
Greek alphabet, and special symbols. 


BYTE JAPAN 


The WP-600 has 14.3K bytes of user 
memory, organized into nine file 
areas. You can refer to files by name 
or number, and a file can be of any 
size up to the limits of available 
memory. Files can be combined, 
copied, or printed. 

The built-in RS-232C interface can 
operate at rates from 75 to 1200 bits 
per second: you set the desired rate, 
parity, etc., using the display. When 
the front-panel switch is set to Ter- 
minal, the WP-600 becomes a full- 
duplex terminal or a serial printer, ac- 
cessible through the RS-232C connec- 
tor on the side of the unit. With less 
memory, my EP-44 works the same 
мау; | use it as a second printer. 

An outstanding feature of the 
WP-600 is that theres a portable 
battery-powered 34-inch floppy-disk 
unit available for it. You can transfer 
files between memory and the disk by 
simple keyboard commands. The 


FB-100 disk unit is a little over 2 inches 
high. 5 inches wide 6% inches deep 
and weighs less than 2 pounds. Each 
34-inch floppy disk holds 100K bytes. 

Here in Japan. the list price of the 
WP-600 is equivalent to only about 
$385, and the ҒВ-100 floppy-disk 
drive sells for a surprisingly cheap 
$195 or so; they're likely to be avail- 
able soon at discounted prices here 
in Tokyo. Brother assures me that 
both the WP-600 and the FB-100 will 
be available in the U.S. by the time 
you read this: | don't know the US. 
price for the WP-600, but the disk 
drive should have a U.S. list price of 
about $250. 


NEXT MONTH 

The September BYTE will be the 10th 
anniversary issue of the magazine. In 
my column I'll be telling you the 
history of Japanese microcom- 
puters. ш 


USRobotics’ new super-speed Courier 2400™ modem is designed to 

make things simple for you. The entire AT command set and S-register 

functions are displayed on “help screens” and summarized for you on 

” the underside of the unit. Courier shows you the length of each call, 

and the status of a call in progress. And : 
„perhaps the friendliest thing of all is the 

$699 price tag. How friendly can you get! 
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М Tougher 
М" Quieter 
М Smarter 
м” Thriftier 
IW Easier 
М Quicker 
М" Finer 

N Cleaner 
МЇ Sharper 
IM. Sturdier 
IW Abler 

М Prettier 
N” Slimmer 
М” Trimmer 
м” Friendlier 
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S and smaller. 


The new Okidata Microline 192 does everything the 
bigger, bulkier printers do. And more. But in a much 
smaller space. 

It’s easier to operate, too. With push-button menu 
select programming, so you never have to touch a 
DIP switch to set fonts, line widths, underlines 
and such. 

It's compatible with your computer. Just plug it in 
and put it to work, without changing control codes. 
And, it's compatible with you. Long-life cartridge 
ribbons pop in and out without so much as smudging 
a finger. | 

Super-quiet operation and super-fast bidirectional 
throughput make the new Microline 192 one handy 
printer to own. All this, plus our full one-year warranty 
(try to find that on most printers), makes it the only one 
you should own. 

The new Okidata 192 and the wide-column 193. 
Simply stated . . . better. 

For more information, call toll free 1-800-OKIDATA. 


OKIDATA 


an OKI AMERICA company 
We put business on paper. 


Mi. Laurel, NJ 08054 
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COMPUTERS 
IBM ENHANCED АТ.... 5355 


64K 1 
VERBATIM, DSDD DISKS 22 


® Low Low Prices 
® No Surcharge for MasterCard and VISA 
е Open 9 AM to 7 PM Eastern (Mon-Fri) 
9 AM to 2 PM Eastern (Sat) 


1-800-237-4048 


(ORDERS ONLY) 


PRINTERS 


OKIDATA 83A, WIDE 


IBM ENTRY LEVEL AT .. 3647 DISPLAY CARDS CARRIAGE ........... 567 
IBM PC, 1 DSDD DR, OKIDATA 84P WIDE 
256 ............... 559 ат dae НАСЕ.......... 679 
BMPCZUSEDDK | ачна -” OKIDATA92P........... 385 
IBM MONOCHROME .... 242 
..9е00»% + ә 9 э Ф = 4 э 1669 IBM COLOR 298 OKIDATA O3P WIDE 
IBM PC, NO DRIVES EVEREX GRAPHICS dubii RIA + 9 ^ 9o эж o9 fM э 602 
Xm 1304 EDGE 341 OKIDATA 2410P ....... 1823 
IBM РС, 2 HALF/HYTES, “eet | OKIDATA 182 ........... 220 
GENOA SPECTRUM .... 331 
ОБОК ............... 1669 TECMAR GRAPHICS OKIDATA 192 ........... 363 
IBM XT, IDSDD MASTER 459 EPSON RX-80 ......... 240 
DR/10MB, 256К ....» 3355 PARADISE MODULAR JAN EPSON FX-80 
ІВМ XT, IDSDD DR/TANDON GRAPHICS 272 TRACTOR ........... 382 
ECT — 2108 SANE: EPSON LX-80 .......... 248 
, 2 DSDD, ARDS PSON RX-80FT PLUS .. 268 
ЯЗЫҚ ............... 2153 AST SIX PACK PLUS EPSON RX-100, WIDE 
AMDEK 300G .......... AST MP-2, 64К.......... 228 EPSON JX-80COLOR _ 
AMDEK 300A........... 133 AST ADVANTAGE, 128K . 396 PRINTER 53] 
AMDEK 310A ........... 145 AST VO PLUS .......... 122 EPSON LQ-1500 = 
AMDEK 600 RGB JRAM-2................ 169 PARALLEL 1042 
Bor See 420 QUADRAM QUADBOARD, NEC 2050 710 
AMDEK 710 SUPER M a R 240 МЕС 3550............. 1425 
HIRES COLOR ....... 557 QUADSPRINT ........ 435 NEC 8850............ 1845 
IBM СОТОК............ 636 ТЕСМАВ CAPTAIN, ØK .. 219 | ууд. 362 
ВМ MONOCHROME .... 253 TECMAR FIRST MATE, JUKI6300.............. 695 
PRINCETON MAX-12 .... 160 WA Was T l——- 
PRINCETON HX-12 RGB MAR : | 
COLOR.............. 479 | ТЕСМАЕ ЈЕ САРТАІМ, ACCESSORIES 
PRINCETON SR-12/SCAN ooo ................ 303 
DOUBLER ........... 890 | ' OKIDATA 82/92 
QUADRAM MODEMS TRACTOR ............ 46 
QAMBERCHROME ..... 171 | НАУЕЗ2400.......... Gu | МГТУ ase 
КАМ | | HAYES 300B ........... 208 | weeerreurcrciimec. 
QUADCHROMEI. ... 438 |  HAYES300/200........ EB s О 
HAYES 1200B w/ TRACTOR s 105 
MISCELLANEOUS amie оне... 395 | JUKI 6300 BI-DIRECTIONAL 
MEMORY, 64K CHIPS .... 10 TET НАТ Е САРРА — TRACTOR ........... 124 
VEN-TEL HALF CARD ... 374 
MEMORY, 256K CHIPS ... 54 VEN-TEL 300/1200 
PRINTER CABLE ........ 25 INTERNAL ........... 341 
ASTREACHHALFCARD |0 1-800-237-4048 


Сай Ки Non-Advertised and Lower Current 
Prices IBM is a registered Trademark of 


International Business Machines Prices 


COMPUTER 


subject to change We accept MasterCard. 
VISA, American Express, Dinars Club. Money 
Orders, certilied and personal checks and 
COD shipments Returns are subject to a 
15% restocking fee 


IN FLORIDA CALL 813-493-2736 


MART 


1901 5. TAMIAMI TRAIL, VENICE, FL 33595 
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two new 
books 
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BY Dick POUNTAIN 


Dick Pountain 15 a technical author 
and software consultant living in 
London, England. He can be 
contacted do BYTE. POB 372, 
Hancock, NH 03449. 
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ince the theme this month is declar- 
ative programming languages. I'm 
devoting my column to a miscellany 
of items that help personal computer users 
get in on the declarative act. To be more 
specific. I'll take a brief look at two new 
books on logic and functional programming 
and at two new language systems for the 
IBM Personal Computer (PC) and the 
Macintosh. 


А GLIMMER OF HOPE 

| have recently begun to learn the Hope lan- 
guage (see "A Hope Tutorial by Roger 
Bailey, page 235) using an interpreter that 
runs on the IBM PC. This interpreter, devel- 
oped at Imperial College, is available for 
downloading from BYTEnet Listings. (617) 
861-9774. 

The original Hope system runs at Edin- 
burgh University as a compiler on a DEC-10 
mainframe computer. А group at Imperial 
College subsequently produced an inter- 
preter for a large subset of Hope for the 
VAX under VMS. 

The computer department at Imperial 
College has been quicker off the mark than 
most in embracing the personal computer 
age. Research assistant Victor Wu has writ- 
ten a version of the Imperial College inter- 
preter in Pascal for the IBM PC. Although 
Hope is still very much an experimental 
language, this interpreter is robust enough 
and easy enough to use that it can serve 
as an excellent learning tool; a degree in 
computer science is not required to get it 
running. 

This new version of Hope runs under PC- 
DOS 2.0 and comes as two 8088 segments 
(ie. 128K bytes), which leaves very little 
workspace to play with; an enhanced ver- 
sion will be able to use bigger memories. 

The interpreter is booted by simply typ- 
ing HOPE from the PC-DOS prompt. and 
it takes about 30 seconds to come up 
(mostly in-memory pointer juggling time 
rather than disk-access time). You are then 
presented with the Hope prompt 2: and 


Declarative Update 
: | 


are ready to enter programs. 

Using the Hope interpreter will be a 
familiar experience to anyone who has used 
a LISP interpreter on a personal computer; 
it works in a similar way. 

Those readers who have only used BASIC 
interpreters will find it less familiar. Since 
Hope is a functional language. the activity 
of programming consists of declaring func- 
tions, whose definitions are then stored in 
memory; there can thus be a number of dif- 
ferent "programs" in memory at the same 
time, whereas BASIC normally permits only 
one. 

This raises a rather delicate point of 
semantics. In Hope, strictly speaking, a 
"program" is the application of a function 
to its actual arguments. As in LISP or 
FORTH, a series of definitions is entered, 
culminating in the definition of the function 
that does the job. To run a program, you 
type the name of this last-defined function 
with appropriate arguments. Nevertheless. 
to keep us on familiar territory. ! shall talk 
about the definitions themselves as "pro- 
grams" as they more or less correspond to 
the source code of a conventional program. 

The Hope interpreter provides some 
facilities for inspecting and editing function 
definitions that have already been entered. 
though they could not be described as add- 
ing up to a full editor. | found that these are 
sufficient for entering small programs and 
learning your way around the system. Рог 
larger programs a separate editor makes 
sense. 

| was pleased to find that the Notepad in 
Borland's SideKick program works extreme- 
ly well in thís role and gives you an editor 
that is available at a keypress from inside 
the interpreter (more on this later). 

А Hope program consists of a declaration 
containing the name and type of a function, 
followed by a series of recursion equations 
that describe the value of the function for 
all possible patterns of its arguments. The 
required pattern matcher is built into the 

(continued) 
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Enhancement 


Soecialst 


POWER TOOLS 


QUICKREPORT™ 
dBASE Report Writer 
• Prints any kind of report or form 
• Up to 6 databases per reporti 
* Use bold, italics, etc. 
* Incredibly easy to use 
е No programming required 


QUICKCODE Ш" 
dBASE Program Generator 
е Create PRG files automatically 
e Data entry screens 
е Data input error checking 
• Computed fields & totals 
a Link up to 8 databases! 
Why write programs yourself? 
Let QUICKCODE (11 do iti 


dGRAPH IIT" 
dBASE Graphics System 
• Pie, line, bar charts 
• Printer, plotter, or CRT 
* Many automatic features 


dUTIL III" 
dBASE Program Utility 
« Finds program errors 
г Improves code 
ә Saves time 


Ae QUICKINDEX" 
е Index dBase files up to 
10 times faster than dBASE 


INFORMATION 


342 


—Versions available for dBASE | 


НОТЫМЕ 
800-221-0156 


ОАЫ № дека AAGE М are (1 ademarhs ut 


Aam Leap 
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interpreter. For example, a program to 
count the number of elements in a list 
looks like this: 


typevar : alpha ; 
dec listcount : list(alpha) - > пит; 
--- listcount(nil) <= 0; 
--- listcount(x :: у) <= 
1 + listcount(y) ; 


This program counts lists of objects 
of type alpha, where alpha can be 
any type that Hope supports. The Im- 
perial College implementation sup- 
ports types num (which are positive 
integers only), char (characters), and 
truval (Boolean truth values], together 
with lists and sets of those types. So 
we could run the program either as 


: listcount([3,4,5,6)} ; 
: 4: num 


VV 


or 


>: listcount("zeitgeist'’) ; 
>: 9: char 


ог even 


>: listcount([true false,true,true, 
false]) ; 
>: 5: truval 


Note that the terminating semicolon 
is essential for all inputs to Hope, that 
list arguments need their square 
brackets, and that a literal string like 
"Zeitgeist" is treated by Hope as an 
alternative way of writing a list of 
char. The declaration of typevar 
alpha is actually redundant because 
alpha and beta аге predeclared in the 
system and ready for use. 

If you enter listcount ; alone with- 
out arguments, Hope returns its type, 
list(alpha) — > num. It's generally 
true that all defined objects will return 
either their type or status (in the case 
of switches like trace and time) if they 
are entered without arguments. 

The program can be entered mere- 
[у by typing each line at the prompt. 
followed by a carriage return. Hope 
allows you to format the code with 
spaces and tabs for indentation and 
it “remembers” such formatting. 

There is no block structure (as is 
found in Pascal or C) and no marker 
for the end of a program. New recur- 
sion equations can be entered at any 


time (like adding lines to a BASIC pro- 
gram), and they are appended to the 
end of the program, the equations be- 
ing stored in the order in which they 
were typed. 

Type and syntax checking are per- 
formed immediately upon program 
entry. А recursion equation that con- 
tains either a type or syntax error will 
not be accepted and must be retyped 
correctly. 

The error messages are in рат 
English; for example: 


>: --- listcount(x) < = 0; 
%HOPE Types incompatible 
list(alpha) 

num 


The two offending types are printed 
out below the message (VoHOPE indi- 
cates a message from the Hope inter- 
preter). 

The philosophy of Hope is that as 
many errors as possible can be 
caught upon entry; run-time error re- 
porting is much less powerful, al- 
though it can tell you that no match- 
ing equation was found for a par- 
ticular argument, thus inviting you to 
add a suitable one. 

Some run-time errors, especiaily 
those involving memory manage- 
ment, may trigger more cryptic error 
reports from the underlying Pascal 
run-time system. 

A program can be inspected by typ- 
ing the command display ;, which lists 
the source for all the user-defined 
functions on the screen, or by display 
listcount ;, for instance, which just lists 
listcount. 

The listing might not be in the order 
in which you entered the program. as 
operators. typevars, and data declara- 
tions are listed first before all function 
declarations. It's also possible that in 
the listed version, Hope may have 
altered the parentheses, adding some 
extra levels on occasion. 

The modify command allows a 
limited editing of programs. If modity 
listcount ; is typed, Hope offers the 
declaration line first, thus permitting 
its type specification to be altered 
(you can't actually delete the declara- 

(continued) 
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THE NATIONAL HISTORICAL SOCIETY 


CIVIL 


Major General 
Villiam Tecumseh Sherman 


BISHOP 


General in Chief 
Ulysses $. Grant 


KING 


Available only by direct subscription. 


issue Price: 
$17.50 per sculptured chess piece. 


Limit: One complete set per subscriber. 


Please enter your subscription 
by August 31, 1985. 


The National Historical Society Civil War 
Chess Set is a dramatic and fascinating 
tribute to the heroes of both North and 
South. For the playing pieces include 
richly-detailed 3-dimensional portrait 
sculptures of the great Generals on both 
sides, as well as enlisted men. 

Each figure will be captured for the ages 
in solid pewter, then set atop a solid brass 
pedestal base encircled by a richly colored 
enamel band—blue for the Union, gray 
for the Confederacy. And every nuance of 
facial expression, uniform and weaponry 
—right down to buttons, braiding, sabers 
and carbines—will be depicted with un- 
compromising accuracy. 

The result is a work that will bring last- 
ing pleasure to chess enthusiasts, history 


"NU 
Richly detailed portrait sculptures of great American heroes 
— п solid pewter, solid brass and fine enamels. 
Ап heirloom chess set to be enjoyed for generations. 
Created by the world-famous craftsmen of The Franklin Mint. 


This handsome pewter-finished chessboard and fitted 
presentation case will be provided as part of the set. 


buffs, collectors of military miniatures — 
anyone who appreciates our nation's heri- 
tage. А work of heirloom quality, certain 
to evoke admiration and envy from all who 
see it dramatically displayed in your living 
room, den or office. 

Crafted for the Society by The Franklin 
Mint, each figure is scaled to suit the role 
assigned to it in the game of chess. The 
chessmen will be issued at the attrac- 
tive price of $17.50 each. The handsome 
pewter-finished playing board, the fitted 
protective case, a Certificate of Authen- 
ticity and specially written reference mate- 
rials will be provided at no added cost. 

Às a subscriber, you will receive two 
sculptured pieces every other month. You 
will, however, be billed for only one chess- 
man at a time—a total of just $17.50 per 
month. In addition, you will be given the 
option to complete your set even earlier — 
but will be under no obligation to do so. 

No advance payment is required. But 
please note that the accompanying appli- 
cation is dated and should be mailed no 
later than August 31, 1985. 
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WAR CHESS SET 


ile C DUAL ым 


Please mail by August 31, 1985. 


The National Historical Society 
c/o The Franklin Mint 
Franklin Center, Pennsylvania 1909] 
Please enter my subscription for The National 
Historical Society Civil War Chess Set, consist- 
ing of 32 chessmen. 

| need send no money now. I will receive 
two new playing pieces every олег month, 
but will be billed for just one piece at a time— 
$17.50* per month —b»eginning when my first 
shipment is ready to be sent. | will receive the 
fitted presentation case and pewter-finished 


chess board at no additional charge. 
*Plus my state sales far and 5.50 
per chessman for shipping and hondling. 
Spaus 
ALL APPLICATION E ARE ЕшШш ЕТ ТО ACCEPTANCE 
Mr./ Mrs, / Miss 
PLAGE PRT CLEARLY 
Address 
City 
State, Zip 


Limit: One set per subscriber. 


Canadian residents will be billed $49 (Cdn. $) 
for each shipment of two chess pieces, payable 
in two equal monthiy installments, with the 
first payment due prior to shipment. 49 
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Inquiry 170 


Your Fest Lm 


AB SWITCHING BOXES 


RS232 SERIAL )( Centronics Parallel 


00 2500 599% || ои-з00 979% 


АЙ 25 leads Switched All 36 leads Switched 


COMPARE FEATURES 
s |ndestructable Hi Impact Case 
• Mil Grade Fiberglass P.C. Board 
“ Sealed-Push button Switches 
е All 25 or 36 Lines Switched 
® High Grade at economy prices 
е 100% Satisfaction Assured! 
e Distributor or Qty. prices available 


* Lengths from 2.5 to 50 ft. 
e Male Male or Male-Female 
е Shielded, Unshielded Cables 
• RS232 or Centronics & Coax. 


We carry over 500 std. cable items п | 
stock Including D-Sub 9, 15, 25, 37, 
Centronic, IEEE 488, Coaxial, Twinax, 
etc Please call for price information 
апо delivery. 


TOP OF THE LINE 


Sturdy Steel Case-RFI Proof 
Gold Plated Switch Contacts 

ЕП Line Monitors (Optional) 
-4tmonizing Light Tan Color 

18 Std Models To Choose from 
HS232 Centronics or Coax Types 
' ) 4 Position & X Sw-Over 
"ме #25" x 5" x 2.25" 
Description & Prices Оп Request 
"mediate Delivery from Stock 


More than 800 DP Essentials 
Add $4 50 Shipping & Handling 


»» 800-343-1455 


TECHNICAL SUPPORT: 617-682-6936 
Loom УЕ 
ГЕ Е, 15 4 б 
| in^ шы il No Ап Soins MA 01845 
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tion, so once declared, a function is 
there to stay). We could, for instance, 
change listcount to list(num) - > 
num. 

Then the equations are presented 
one after another, and a menu offers 
the choice of deleting or replacing 
each equation, or inserting a new one 
before or after it. 

It is not possible to edit the text of 
an individual equation, which must be 
retyped in full if necessary—hence the 
value of a separate editor. 

Hope programs can be traced or 
timed by commands called, oddly 
enough, trace and time. Tracing can 
be applied to a list of named func- 
tions (eg., trace listcount ;) or it can 
be applied to everything (trace all ;). 
К must be switched on with trace on ;. 
Timing is switched on in the same way 
and returns the execution time in 
10-millisecond units, rather too coarse 
grained to time very simple evalua- 
tions, which always return 0. 

The save command saves the con- 
tents of the workspace to disk under 
a filename, which is given the default 
extension of .HOP automatically. 
Such files can be read back in using 
the load command. The files contain 
plain ASCII (American Standard Code 
for Information Interchange) and are 
accessible to any standard software 
tools. 

One feature of these commands 
that may cause surprise at first is that 
in a file written by save, function 
declarations are separated from their 
equations and saved at the beginning 
of the file. This is to ensure that when 
a file is read back in, all functions will 
have been legally declared before 
they are used in other function 
bodies. Unlike LISP Hope does not 
tolerate the use of a function's name 
before it has been declared. 

Input/output (I/O) is often rudimen- 
tary in functional languages, but Hope 
supplies an interface to PC-DOS on 
two levels. Character I/O is provided 
by the built-in functions putch and 
getch, while file 1/0 сап be performed 
by treating named PC-DOS devices as 
"lazy lists" (that is, lists whose 
elements are only produced on 
demand). 


[‘ve found SideKick to work well as 
an editor for Hope. apart from the an- 
noying fact that when an edited file 
is loaded, the new equations don't 
overwrite the previous versions but 
are appended at the end of the 
program. 

The definition of Hope forbids 
"overlapping left-hand sides,’ that is, 
more than one equation with the 
same left-hand side. The interpreter 
used at Imperial College currently ig- 
nores them (a limitation that is clear- 
ly documented) and executes the first 
version, which in my case is the un- 
edited version. 

This makes deletion of the old ver- 
sions necessary before or after load- 
ing the new versions, although in prac- 
tice | find it easier to restart Hope 
from DOS and then load (I'm using a 
RAM disk, which makes this a fast 
operation). 

А more satisfactory behavior in an 
interactive interpreter, short of an in- 
tegral full-screen editor, would be for 
new equations to overwrite "over- 
lapped" old ones just as is done by 
BASIC lines with the same line 
number. Alternatively, if this is unac- 
ceptable, a global delete command to 
remove whole definitions is needed. 
Using one of these solutions, the 
system could provide interaction as 
fast and convenient as the best of 
BASIC or FORTH systems. 

The full solution is the implementa- 
tion of modules, which Victor Wu is 
incorporating into the next version. 
Sealed program modules will be able 
to be saved, loaded. and killed. thus 
tidying up the ergonomics at the 
same time as providing a powerful 
mechanism for hiding private pro- 
gram and data definitions. 

Don't expect miracles on the perfor- 
mance front. Functional languages are 
generally slow and memory-consum- 
ing on conventional hardware, and 
Hope is no exception. I tried running 
the Sieve of Eratosthenes benchmark 
and discovered that. even using "lazy 
evaluation" for the number list (Icons 
rather than ::), only primes up to 174 
could be computed in the available 
workspace. If you use an “eager” list, 

(continued) 


ІСІ be a warm day in Prague 
before most Americans learn to spell 
correctly. And no wonder. "I before E 
unless it's preceded by C, or sounds 
like A"... It’s enough to drive 
anyone to defect. 

But now, in a burst of American 
ingenuity, CYMA/McGraw-Hill 
introduces Final Draft, the word 
processor that makes spelling as easy 
as ABC. 

Well, actually, spelling correctly 
is as easy as S. You see, after you've 
completed your document, you need 
only press S, and Final Draft will 
check your spelling with its 80,000- 
word dictionary. Typos need never 


again become an international 
incident. 

But although the spelling check 
is certainly worth its weight in 
korunas, Final Draft also offers 
features like automatic red-lining and 
strike-out, table of contents and 
index, floating footnotes, thesaurus 
and merge-print, features you won't 
find in comparably-priced systems. 
Nor in systems twice our price. 

Now you're probably wondering 
if power is synonymous with 
difficulty. Check your thesaurus and 
relax. Final Draft has only 35 
commands. Not 305, like most of our 
complicated competitors. And our 


SPELLING CZECH 


commands are alphabetically- 
assigned so that you can learn them 
quickly and remember then easily. 
You can learn Final Draft the first 
day and master it the second. Now 
that's American ingenuity. 

So whether you're a champion 
speller, or just a college graduate, 
Final Draft will cover you. From 
aardvark to zymurgy. And 
everywhere in between. Like 
Czechoslovakia. 

Inquiry 355 for End-Users. 
Inquiry 356 for DEALERS ONLY. 
The word processor 
from CYMA/McGraw-Hill. 
Call 800-292-CYMA. 
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One Board.. 
One Family 


At the heart of every Stride 400 
Series microcomputer. from the 
floppy-based 420 to the 448M byte 
460. is an identical CPU board. 
This guarantees compatibility 


throughout the entire product family. 


And it means, our CPU board was 


designed with standard features that 


are either options or simply unavail- 

able on other microcomputers: 

О 68000 microprocessor (10 MHz 
with no wait states) 

[] VMEbus 

С 256K bytes RAM 

С 5%” 640K byte floppy 

О Battery-backed real time clock 

ПАК CMOS RAM 

О Four RS-232C serial ports (Stride 
multiuser BIOS) 

ГІ Centronics bi-directional parallel 
port 

О Omninet Local Area Network 
(Liaison LAN software] 


With this basic design. Stride is 
able to explore the full range of 


68000 applications from an advanced 


multiuser, multi tasking BIOS to 
built-in local area networking. No 
other microcomputer offers the 
flexibility to run over a dozen dif- 
ferent operating systems and more 
than 30 languages/compilers. 
The basic design is backed by a 
rich option list: 
О 12 MHz 68000 processor 
О VMEbus (Eurocard) cage 
O Low cost. high speed graphics 
C) NOD" cursor control 
C) 12M bytes of RAM 
(1 448M bytes of hard disk storage 
О 22 seríal ports 
С Floating point processor 
(NS16081) 
О Cartridge streaming tape backup 
О Memory Management Unit 
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STRIDE 


Formerly Sage Computer 


For more information on Stride or the 
location of the nearest Stride Dealer 
call or write us today We'll also send 
you a free copy of our 32 page product 
catalog. 

Corporate Offices: 

4905 Energy Way 

Reno. NV 89502 

(702) 322-6868 

Regional Offices: 

Boston: (617) 229-6868 

Dallas: (214) 392-7070 
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only 76 can be handled. 
The point of including this informa- 


| tion is to dissuade anyone who might 


think they're going to use this free 
Hope to write a real-time airline book- 
ing system. Instead, regard it as a 
sampler with which to investigate the 
very real advantages of the functional 
programming style: then you'll be 
ready for the next generation of 
parallel hardware that will make such 
languages a practical proposition. 

In summary, this system is pleasant 
to use and remarkably complete, 
given that this is a "laboratory" lan- 
guage hitherto confined to main- 
frames and superminicomputers. The 
only features omitted, apart from 
modules, are “overloaded” operators 
(e.g.. using the same operator + for 
adding numbers and concatenating 
strings), prefix and "distfix" operators. 
and certain of the more advanced set 
and mapping functions. 

Victor Wu told me that these will be 
included in the next version, which 
will be able to use more than 128K 
bytes of memory. A Macintosh ver- 
sion (Fat Mac only) with a full window- 
ing editor is in preparation and due 
to be released sometime this year. 


DECLARATIVE BOOKS 

Until very recently there has been a 
noticeable dearth of readable books 
on the subject of declarative program- 
ming. А few years ago the only such 
book available to the nonacademic 
reader was LISP by Patrick Henry 
Winston and Berthold K. Horn 
(Reading, MA: Addison-Wesley, 1981). 
The reason is simply that most of the 
work on such languages occurs in uni- 
versities, which tend to disseminate 
information through papers rather 
than books. 

Two books published recently in 
London. one on functional and the 
other on logic programming, are very 
welcome additions to the under- 
stocked library Both books are 
pitched at undergraduate computer 
science level but are written clearly 
enough to be accessible to any expe- 
rienced programmer. A proviso is that 
both books contain a formal mathe- 

(continued) 


When designing and building 
the Stride 400 microcomputers, 
why did you select the MC68000 Motorola 
processor over the newer Intel iAPX 286? 


[This ts one of a series of design philosophy 
discussions with Rod Coleman, President of 
Stride Micro (formerly Sage Computer, | 


ЕС: With the introduction of the 
{ВМ AT. many people have been 
spending a lot of time comparing 
the 286 with the 68000. We also 


* the 68000 is at least 
one generation ahead of 
the 286 in terms of 
microprocessor design: 


surveyed the marketplace closely 
when we decided to build a 
second generation of our suc- 
cessful Sage computer. but 
came to a quick conclusion: the 
68000 is at least one generation 
ahead of the 286 in terms of micro- 
processor design. Admittedly. 
the Intel microprocessor was a 
newer chip. and it had an 
impressive pedigree from the 
popularity of the 8088. But in 
my view. the 286 was so steeped 
in its own history that the archi- 
tecture suffered critically In 
reality today's 286 is little more 
than an 8086 with a memory 
management unit tacked on. 
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Q: What's wrong with that? 


RC: Well. it certainly maintains 
compatibility with the Intel chip 
family but it's not the way to 
design a state-of-the-art micro- 
processor | like to use the 
example of a remodeled house. 
As your needs grow. you can 
build a new front porch. attach 
a garage, remodel the kitchen. 
and add a few bedrooms. But the 
end result never ends up as 
efficient as a larger house built 
from scratch. The halls are 
often too narrow and full of 
annoying twists and turns. The 
folks at Motorola apparently 

felt the same шау because they 
started with a clean sheet of 
paper when they designed their 


| 32-bit architecture with no con- 


cessions to an 8-bit past 
О: Can you give us an example? 


RC: just look at the registers 
and addressing modes. They are 
much larger and far more flex- 
ible in the 68000 than in the 286. 
The 8086 design was based on 
the 8080. which was an extension 
of the world's first 8-bit pro- 
cessor. the 8008. Strange as it 
may seem the brand-new 286 
has. as a subset, the registers 
from a processor designed back 


| in 1972. Intel's motive was com- 

| patibility with current software: 
| Motorola simply wanted to 

| build the best possible chip. By 


creating a totally new design 
with the 68000, they were also 
able to apply several new con- 
cepts undeveloped in '72. The 
68000 was designed from the 
ground up to execute high-level 
languages, as opposed to the 
8008's roots as a simple industrial 
controller. Motorola provides 

l6 general purpose 32-bit regis- 
ters to give greater flexibility 
and a clean orthogonal design. 
Thus. it efficiently and directly 


addresses 16 megabytes with no 
preferred boundaries. The 286, 
by contrast. has only special pur- 
pose registers which can address 
just 64 kilobytes. It must use a 
segment register to exceed those 
boundaries, just as the earlier 
8088 did. 


"Sooner or later, even 
IBM will be forced to 
build a PC using a pro- 
cessor with a large 
regular addressing 
architecture: 


О: Are there other critical 
differences? 


RC: Yes. There's also the question 
Of access. For a given generation 


of silicon design and feature size. | 


any two contemporary pro- 
cessors should be able to do 
about the same number of 
instructions per second. Unfor- 
tunately the 286 has a bottleneck 
where it forces single pins into 
double duty It shares the use of 
its address and data bus which 
means that. for a given bus 


bandwidth. its transfer rate will 
always by less than a non- 
multiplexed processor The 68000 
escapes the problem by dedi- 
cating a single pin for each 
function. 


Q: What does it really mean 
to those on the software applica- 


| tion level? 


RC: As micros move into the 
late 805, software will have to 
lead the way by becoming more 
functional and less complicated 
to use. Ironically. software that's 
easier to use actually has to be 


| larger and more complex inter- 


nally, It simply cannot be written 
when stifled by artificial hard- 
ware constraints like 64K byte 


| boundaries. It's like building 


a new car with a one quart gas 
tank. Sooner or later. even IBM 
will be forced to build a PC using 
a processor with а large regular 
addressing architecture. But don't 
hold your breath: we got tired 

of waiting back in 1981, Apparently 
50 did several thousand others: 
they have been 
buying our 
machines for four 
years. 


mM! C R Q 
Formerly Sage Computer 
For more information on Stride or 
the location of the nearest Stride 
Dealer cal! or write us today Well 
also send you a free copy of our 
32 page product catalog 
Corporate Olfices: 
4905 Energy Way 
Reno. NV 89502 
(7021 322-6868 
Regional Offices: 
Boston: |6171 229-6868 
Dallas: (214) 392-7070 
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IF you're satisfied with BASIC 
on your Apple or Commodore, THEN 


Ww X documentation and PROMAL system diskette 
К including sample programs) for just 
$49.95, There's a 15-day, no-risk 
moneyback guarantee. And the entire 
$49.95 may be credited against later 
purchase of the "Developer's Version? 
The "Developer's Version" -all the 
components of the "End User” system 
^ plus the "run time" object module gen- 
eration capability, additional documenta- 
tion and an unlimited right to sell or 
distribute PROMAL applications-is 
only $99.95. 
Or-for only $10.00 plus $2.50 postage 


f you've been writing programs for 
bes Commodore SE Angle <> wy 
Пе or Apple Пс іп BASIC you can take е» © 
а giant step forward т speed of execu- < 
tion and in programming productivity \ 
for just $49.95. 

You can get program performance 
that you only thought possible from 
machine language programs. While still g@ 
using a powerful, understandable high- 
level language. A language that's similar 
to Pascal, but much easier to learn and use. 

You can create programs with our 
advanced, full-screen editor- much б е 
like you would on a word processor, апа 42 and handli ng you can get the PM-100 demo 
it even locates your compilation errors. system. It includes a 32-page manual and all the 


" And when you com- G OSUBwh ‹ capabilities of the 
pile your programs, | | PM-200 except the 
you have a fast one- re e ве. ability to print or save 


pass compiler, a recursive descent compiler that can files to disk. It's a very inexpensive way to explore the 
compile a 100-line source program in 10 seconds or less. wonders of PROMAL. 

PROMAL” also gives you an elegant operating Qur Guarantee: Try PROMAL for 15 days. If you are 
system "Executive; which includes powertul file, not bun satisfied, return it to us undamaged 
program and memory management commands and and we'll refund your money. No questions asked. 
even I/O redirection. Dealer inquiries invited. 

You get all of HR with Ed но E quicker response on credit card orders, 
programming productivity, faster compile and run time call Toll Free: 
cl рота @ you may never have омар possible. p 1-800-76 2 -7874 


PROMAL-for the beginning or advanced programmer. 22 In NC: 919-787-7703. 
Whether you are just beginning to write or are 2 
ап experienced programmer, you can be more 
productive with PROMAL (PROgrammer's С 
Micro Application Language). It's easier to 
learn than Pascal, C or Forth. It provides 
you with a full range of powerful structured 
statements like IF-ELSE, WHILE, REPEAT, FOR and 
CHOOSE. And, because indentation is part of the 
language's syntax, it helps you write programs neatly 
and logically. There are no line numbers to worry about, 
and since comments don't take up memory space, you 
can document your programs completely. 


PROMAL | 


Only 


54995 


» 


Systems Management Associates 
3700 Computer Drive, Dept. PB-4 
Raleigh, North Carolina 27609 


Ct PM-t00 demo diskeite $10.00 for the diskette plus $2.50 fo tage and handling f. 
total созі of $12.50. (Non-refundable.) P “режеде ng fara 


С My check is enclosed. O Please charge my purchasetomy O Visa D Mastercard 


COMMODORE 64 BENCHMARK ШЕ... EE ee ee 
(Siere of Eratosthenes) | Order Form 
PROMAL BASIC COMAL FORTH PASCAL Please send me my copy of PROMAL 
LL тар (secs.} = 490 51 55 | My system із gie tone: cis cma A a = Пе С Apple tic 
initia ts ® ш us We О Paa ROD ай above) 4395 plys 53.00 1or shiping and handing ata 
Complie Time (secs.) 85 = = 3.9 168 | D AES da АҚ pete pare for shipping and handling Гога tonal 


PROMAL-a language p for small systems. 
Unlike languages eveloped for larger systems and 
squeezed into small systems environments, PROMAL CadNumber Т Expiration Date 


was conceived and developed specifically for the small S— eee 
system. With PROMAL there's finally a language created | 


for the environment in which you work. Наше 
Speed up your programs and step up your Ме 250Д з”ЭОАОВОВк 
Қамы poem | Cim ИИА 
You get all of that speed and productivity- with the m North Carolina Residents add 4-1/2% sales тах. 
PROMAL PM-200 "End-User" system (220 pages of | D————' 
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PROMAL 1.1 Features 


COMPILED LANGUAGE 


* Structured language with indentation as 
syntax element 

е Fast, 1-раѕѕ recursive compiler 

» Simplified syntax requirements 

» No line numbers, no terminators 

* Long variable names {31 characters) 

* Global, Local & Argument variables 

• Byte, Word, Integer & Real data types 

» Decimal or Hexadecimal number types 

* Functions with passed arguments 

• Predefined DATA of any type 

“ Procedures with passed arguments 

« Built-in МО tibrary 

* Arrays, strings, pointers 

* Control Statements: IF, IF-ELSE, WHILE, 
FOR, CHOOSE, REPEAT-UNTIL, BREAK, 
NEXT, INCLUDE, ESCAPE, REFUGE 

• Bit-operators, shifts, casts 

* Compiler 1/0 from/to disk or memory 

• Variables at defined location 

* Simple Machine Language interface 

e Recursion fully supported 

+ Compilation errors trapped [or Editor 


EXECUTIVE 


* Command oriented, with line editing 

ғ Memory resident at all times 

• Allows multiple user programs іп 
memory at once 

* Function key definitions 

« Program abort and pause 

* 22 Resident system commands, 8 user- 
defined resident commands, no limit on 
disk commands 

* Prior command recall facility 

« [/O Re-direction to disk or printer or from 
disk or keyboard 

» File system management commands 

« Memory map, set and display commands 

“ Batch job file support 


EDITOR 


• Full-screen, cursor driven 

“ Function key controlled 

« Line insert, delete, search 

« String search and replace 

• Block copy, move, delete & write to/read 
from file 

« Auto indent, undent support 

* Edit-after-error facility 


LIBRARY 


• 45 Machine-language commands, 
memory resident at all times 

* Call by name with arguments 

« Siring handling (9 routines) 

• Re-directable standard input and output 
(iles (STDIN, STDOUT) 

* Formatted ГО (including Reals) 

* Decimal & Hexadecimal 1/0 

* Block fill, Block move 

« Block read, Block write 

* Cursor control & line editing 

* Data type conversion 

« Random number function 

« Real function support (in PROMAL): ABS, 
ATAN, COS, EXP LOG, LOGIO, POWER, 
SIN, SQRT, TAN 
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matical chapter. but this could be 
skipped over without too much loss 
of sense. 

Principles of Functional Programming by 
Hugh Glaser. Chris Hankin, and David 
Till is published by Prentice-Hall Inter- 
national (1984). The authors are lec- 
turers at London University. 

The book starts on a commendably 
down-to-earth note, by looking at ex- 
amples of top-down program design 
in plain English. In the subsequent 
chapter, the authors show how a sim- 
ple and elegant functional language 
called SUGAR emerges quite natural- 
ly from these program specifications. 
The remainder of the first part of the 
book then discusses the syntax of 
SUGAR. profusely illustrated with ex- 
ample programs and exercises for the 
reader. One of the examples concerns 
functional turtle graphics, which 15 а 
welcome departure from the mathe- 
matically biased problems that 
authors in this field have a tendency 
to rely on. 

The second part of the book begins 
with a chapter on Alonzo Church's 
lambda-calculus, which is the mathemat- 
ical underpinning of functional lan- 
guages. Nonmathematica) readers 
may prefer to skip this, but I found it 
quite fascinating, if only to find out 
where that cryptic word LAMBDA in 
LISP came from. More important, it 
clarifies the reasons why functional 
programs are susceptible to mathe- 
matical analysis and transformation. 
while procedural programs are not, in 
general. 

А subsequent chapter explains the 
development of an interpreter for 
SUGAR written in SUGAR, and this 
leads into a discussion of three dif- 
ferent models for machines (virtual or 
real) that have been devised to ex- 
ecute functional languages. These ar- 
chitectures (SECD, SK Reduction, and 
Data Flow) are described by algo- 
rithms written in a mixture of pseudo- 
Pascal and plain English (far more ap- 
proachable for "outsiders"), which are 
sufficiently detailed to serve as a 
guide for serious readers who wish to 
experiment with real programs. The 
section ends with a chapter on formal 
semantics, which will make little sense 


to computer novices. 

The third part of the book consists 
of a survey of some existing functional 
languages. The largest chapter is 
devoted to FLISP which is a functional 
subset of LISP and smaller sections 
to КЕС, Hope, and John Backus's FP 
systems. Useful appendixes include 
rules for translating SUGAR programs 
into FLISP and the listing for an FP 
system written in FLISP 

While the book is not a tutorial in 
any particular functional language. it 
provides an informed overview and a 
rationale that could be of use not only 
to potential implementors but to 
anyone who plans to learn functional 
programming. The functional style of 
programming is very different from 
the procedural style most of us have 
grown up with: for myself at least. 
understanding the reasons behind it 
makes the transition a lot easier. 

The second Боск, Introduction to Logic 
Programming by Christopher Hogger 
(Academic Press, 1984) is more 
theoretical and. to the nonacademic 
reader. more difficult than the first, 
although it covers analogous ground. 
It is not specifically about Prolog, 
though it concedes that Prolog is the 
one widely used logic-programming 
language. 

Like Principles of Functional Program- 
ming, it starts from first principles, with 
an explanation of logical predicates, 
interpretations, and implications. 
Some of this treatment is quite for- 
mal, but the author suggests parts 
that may be skipped on first reading. 
The discussion of inference leads to 
discussions of resolution and unification. 
the techniques that permit computers 
to solve logic problems. 

Attention is then directed to logic 
programs on computers, with a dis- 
cussion of the standard strategy of a 
logic interpreter, the structure of logic 
programs. and data structures. | 
learned a lot from this section, par- 
ticularly about control flow in logic 
programs, which is almost a taboo 
subject in Prolog tutorials; it came as 
something of a surprise to read about 
sequencing, branching, and iteration, 
as well as recursion. The difficult sub- 

(continued) 
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jects of nondeterminism and negation 
are covered in some depth. 

Two chapters cover the verification 
of correctness of logic programs and 
the synthesis of programs from speci- 
fications—the area in which the 
strongest claims are made for the 
superiority of logic programming over 
the conventional kind. 

A chapter on implementation is well 
illustrated with structure diagrams and 
algorithms in pseudo-Pascal. Special 
attention is paid to the pursuit of ef- 
ficiency and to techniques for con- 
serving memory or processor time 
(almost always a trade-off). 

The book ends with a chapter called 
“Broader Contribution to Computing” 
which discusses the influence of logic 
programming on computing theory, 
and the various implementations of 
Prolog worldwide, including the 
japanese Fifth Generation Project. 

My conclusions about the first book 
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hold true for this one, too; knowing 
the background can only help in 
learning the languages. | found Intro- 
duction to Logic Programming a more dif- 
ficult book, but that’s because | find 
logic harder than programming. The 
specialist will appreciate that this is 
the first book that covers all aspects 
of the field, and apparently it is cur- 
rently the only book that covers the 
implementation of Prolog. 

І highly recommend both books to 
anyone who wants to find out what is 
happening in the evolution of рго- 
gramming and who isn't afraid of 
some rigorous thought. 


MACPROLOG 

In the December 1984 BYTE UK. ("Рго- 
log on Microcomputers; page 355) | 
described micro-PROLOG for CP/M-80 
machines. Frank McCabe, one of its 
authors, recently loaned me a beta-test 
copy of MacProlog, his implementa- 


INDUSTRIAL 


‘SECRET. 


American companies trust their most important computer 
information to special premium grade unbranded “industrial 
йиш. diskettes. These diskettes, manufactured by select 

men 


can and Japanese firms, must meet or surpass stringent 


specifications. 
You can now purchase these 614” diskettes from Holmes & 


Company. Even 


tier, you сап buy them at the low price paid by the Ыр 


| corporations ... as low as $.80 each (SS/DD, with reinforced hub ring, 
C sleeve, write protects, labels). Each diskette has been tested prior to 
| shipment and carries a lifetime replacement warranty. 

o order today, call toll-free 1-800-4-HOLMES (In California 408-241. 
1505). Ask about quantity discounts and special prices on hardware and supplies. 
Holmes & Co., 900 Lafayette Street, Suite 605, Santa Clara, California 95050 


Price Total 
$1.00 
$1.30 
Subtotal: 
СА Кез. Add 7% Tax: 


Handling On $2.50 
Total: _ 
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Quant. Description 
SS/DD 
DS/DD 


350 


Stale 


tion for the 512K-byte Macintosh. 

MacProlog has many improvements 
over the older micro-PROLOG. not the 
least of which is that it compiles 
rather than interprets; this, combined 
with the Mac's 68000, makes it very 
fast indeed for an artificial-intelligence 
language. McCabe has taken the trou- 
ble to fully integrate Prolog with the 
Macintosh user interface, which 
makes it much easier and nicer to use. 
too. 

Its based on sigma-PROLOG, а 
UNIX version of micro-PROLOG, and 
one of the great improvements in 
sigma-Prolog is that you can use long 
variable names instead of x, y, and z. 
What's more, the system remembers 
variable names so that they are not 
all changed when you list a program 
as they were in micro-PROLOG. The 
naming convention is that all variables 
must begin with an underscore. 

(continued) 
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THE АТ:Т PERSONAL COMPUTER 


There are lots of reasons to buy 
the AT&T PC for your business this 
year. It offers more computer for 


the money. It’s faster than the IBM 
PC, and has superior paphia The 


AT&T PC is a hardworking, high- 
performance computer designed 
to meet all your immediate needs. 

And it has something more. A 
commitment to your future. 

That commitment can be seen 
in our new enhancements. They 
include the Communications 
Manager with simultaneous voice 
and data transmission, the 8087 
co-processor which speeds mathe- 
matics computing up to 100 times, 
and a display enhancement board 
for even better color graphics. 

That's just the beginning for 
the AT&T PC, and the startin 
place for a fully integrated office. 


FIVE REASONS 


TO BUY 


IN 1985: 


p iy 


THE COMPUTERS WITH 
THE FUTURE BUILT IN 


Because AT&T PCs ean be linked 
together in small groups through 
the STARLAN local area net- 
work or networked into an entire 
stem with the AT&T Information 
ystems Network. 

In fact, үеге а needs 
take you, with the PC you 
know that your growth path is 
clear, and that you'll have plenty 


© 1985 AT&T Information Systems. ІВМ isa registered trademark of International Business Machines Corp. 


of options. That's what gives us 
the edge over our competition. 
And you the edge over yours. 

It's what makes the AT&T PC 
the right choice this year, next year, 
and in the years to come. 

For more information, call your 
AT&T Information Systems Account 
Executive, visit an authorized 
AT&T dealer, or call 1-800-247-1212. 


m 


АТЕТ 


The right choice. 


BYTE U.K. 


Compared to 
micro-PROLOG, 
MacProlog syntaxes 
are better controlled 
and less potentially 
confusing thanks to 
the Mac interface. 


This enhancement is apparently the 
product of much blood, sweat, and 
tears at Logic Programming Associ- 
ates. I hadn't realized until i read Hog- 
ger's book (discussed previously) that 
the capricious treatment of variable 
names stems from the nature of the 
logical inference process itself and 
was no mere whim of the implemen- 
tors; the cure was not trivial. 

On booting up the Mac and open- 
ing the sigma-PROLOG icon, the top 
menu bar offers the choices File, Edit, 
Search, Program, Windows, and 
Queries. The only window open on 
the screen is called Default Output 
Window. 

Programs are written using a new 
window for each separate relation 
defined. To write a program you pull 
down the Program menu and select 
New, which opens a new window. The 
relation definition is typed into this 


BYSO" LISP with 
VISUAL SYNTAX" 


Leven Instrument Со has done к. We've 
created VISUAL SYNTAX. a program as easy to 
use as MacPaint, but as powerful as a whole pro- 
grammung language It allows you to program wh 
pictures. As you can see from the picture of the 
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window, and it is then named by 
selecting Relation Info from the menu. 

Of course. the full editing power of 
the Mac interface. including Cut and 
Paste. is available during this input. 
which is a huge improvement over the 
line-oriented editor of micro-PROLOG. 
The standard Mac Edit menu has an 
added option that checks for unbal- 
anced parentheses in a selected text. 

When finished, the new code can be 
syntax-checked and compiled by 
selecting Check Program from the 
Program menu. Compilation also oc- 
curs automatically when a query is 
made to a relation that has been 
edited: its very quick. 

When a relation window is named, 
MacProlog puts this name onto the 
Windows menu. The current window 
can then be hidden to avoid the 
screen becoming too full of windows, 
and it can be reopened by selecting 
from the Windows menu. 

[n practice, you will more likely want 
to use Search to find a particular rela- 
tion name. whereupon its window is 
automatically opened and made cur- 
rent, Search can also do global search 
and replace on any name. 

There is no command line input to 
MacProlog at all; all interaction is per- 
formed through menus and tem- 
plates. To actually run programs. you 
pull down the Queries menu. and 
choose either Which or Command. 

Choosing Which produces a 
template box for you to enter a query 
into, and this query becomes the 
default until altered so you can 


Fibonaca function above. it offers a clear picture into 


your programs. 


You have all the power of a full LISP interpreter 
in a package as fun to use as MacPaint You can 
do a lot more with t than MacPaint. though 

The power under Visual Syntax is BYSO LISP 
It comes with а fuil screen editor, so you can write 
in Conventional LISP notation if you like 

BYSO LISP has one of the most complere library 
of funcbons of any ШР. There are ИЯ manipulation 
funcnons for LISP 1.5, MACLISP. and COMMON 
LISP it has kbrary management and very advanc- 
ed datatypes (multidimensional arrays and 
DEFSTRUCTs BYSO LISP also has lexical binding. 

included т the 119 page manual are applica- 
bon notes that describe graphics. sound, BIOS func- 
bons. MSDOS functions, and interface to assembly 
language programs. 


evaluate it repeatedly with a single 
button press. Trace and All Answers 
options can be set by buttons in the 
template box. Command produces a 
similar box for entering system 
commands. 

All the answers to a query appear 
in the Default Output Window, fol- 
lowed by the time taken for the eval- 
uation. 

Errors are reported in a Macintosh 
dialog box, which offers the options 
to Continue, Fail, or Succeed the 
query, and presents a Prolog descrip- 
tion of the problem. 

MacProlog. like micro-PROLOG, 
comes with a choice of different syn- 
taxes. Although there are actually 
more of them (no less than seven). 
they are much better controlled and 
less potentially confusing thanks to 
the Mac interface. Instead of loading 
modules (and forgetting which one is 
loaded). a Syntax option is selected 
from the Program menu. 

This presents a control panel. 
similar to those used for printing and 
selecting type fonts. You can see at a 
glance which syntax is selected. and 
you can change it by clicking on a 
button. 

The syntaxes available are Micro (for 
compatibility with micro-PROLOGI. 
Edinburgh. MITSI (a new simplified 
English-like form for novice program- 
mers), Prefix, Core, and Lambda. 
which was not implemented in the 
beta-test version. 

Core syntax is what the compiler 

(continued) 


BYSO 15 very fast and reiabie. it has been out 
since Aug. 1984 and there are no known bugs! It 
will run circles around a МАХ 

BYSO LISP was witten completely in assembly 
lanquage and has a very efficient memory allota- 
tion. It leaves ample room for your programs, with 
по disk swapping. 

BYSO LISP 1$ for the IBM PC and most com 
patibles (min 128K). VISUAL SYNTAX is included 
Single machine licenses are $ 150. 179 page manual 
included Multiple license, academic, and industnal 
rates on request. О E.M. rates оп request. 

Order from LEVIEN INSTRUMENT CO., 
Sittington Hil. РОВ 31. McDowell, VA 24458 For 
immediate delivery сай |703) 396-3345. VISA, MC. 
or C.O.D. accepted. $5 shipping — $15 foreign. 


BYSO and VISUAL SYNTAX are trademarks of P.L. Levien. IBM РО, 
МАХ. and MacPrint аго registered Irademarke of ІВМ Cap., Digital 
Equipt. Corp.. and APPLE Computar Ing.. respectively. 


inquiry 177 


INDEPENDENCE. 


THE NEW STANDARD OF 
MODERN OFFICE DATA STORAGE. 


Free yourself 
from the limi- 

"x - tations of 
shared and finite hard disk storage. Your 
dynamic and expanding business data 
needs demand a more versatile way to 
deal with critical information. 


The Bernoulli Box,” with its totally inter- 
changeable 5- and 10-megabyte car- 
tridges, lets you manage data the way you 


manage your business—directly, acutis 


by job function 
and applica- 
tion. You create, 
update, store, 
and back up 


Inquiry 158 


software and data bases on individual 
cartridges. You expand your capacity 
infinitely, by adding more cartridges, not 
more disk drives. You enjoy the conven- 
lence of taking or mailing cartridges 
anywhere—and the security of putting 
them under lock and key. 
The Bernoulli Box works with the IBM 
PC, XT, AT, most compatibles, and the 
Macintosh." For your nearest dealer, call 
1-800-556-1234 ext. 215. In California, call 
1-800-441-2345 ext. 215. 


IOMEGA Corporation 
1821 West 4000 South 


Roy, Utah 84067 


uses (only needed by serious hackers) 
while Prefix is the preferred syntax for 
experienced users: it looks like this: 


can__buy(__person . thing) 
if in... stock(. thing) 
& LESS(price(.. thing) 
funds(__person)) 


A final option in the Syntax panel 
is Interpret: this enables interpretation 
instead of compilation. which permits 
greater flexibility in tracing and 


BYTE U.K. 


debugging at the expense of speed. 

The built-in predicates of MacPro- 
log have been expanded to include a 
whole set for controlling Mac menus 
and dialogue boxes. It's possible for 
the user to create pull-down menus 
and attach Prolog programs to them 
to create Macintosh-style applica- 
tions. 

The test version of MacProlog has 
24-bit integer arithmetic only, but later 
versions may have floating-point and 


transcendental functions as UNIX 
sigma-PROLOG does. Modules are 
not implemented in the test version. 

п summary, MacProloe looks like a 
nicely integrated product that goes a 
long way toward the sort of friendly 
programming environment available 
on $30,000 LISP machines. The US. 
distributor is Programming Logic Sys- 
tems, 3| Crescent Dr. Milford, CT 
06460, (203) 877-7988, but | have no 
date for its release. m 


A PROTOTYPE FOR YOUR PROTOTYPES 


METHODS BY DIGITALK. A SMALLTALK PROGRAM DEVELOPMENT ENVIRONMENT FOR 
THE IBM PC. AN OBJECT-ORIENTED SPEED DEMON. AN EXCITING WAY TO PROGRAM. 


Think about your problem. Browse the Methods 
Smalltalk source code. Select some building 
blocks like pop-up menus, windows, text-editors 
and dictionaries. Put them together. Try it. 
Oops, Methods tells you something is missing. 
No problem. Continue thinking, changing and 
trying. Now you're prototyping! Try out new 
ideas. Redefine your problem. And you don't 
have to throw this prototype away. Refine it 
until you like the finished product. 


Methods by Digitalk. А new way to develop 
software for the PC. Use it for windowing, 
simulation and artificial intelligence applications. 


Use it by prototyping. 


Methods is Smalltalk-BO" language compatible. 
It includes its own Smalltalk source code. You 
can extend it in Smalltalk and assembly 


language. 


Methods operates on IBM PCs with 512K bytes 


stlecters 


Pasa 


mim 13% 
tall | [ 


к ви НЕ brewer 


Available from Digitalk for $250. Outside U.S. add $15.00 for 


shipping and handling. California residents add 6% sales tax. 
Visa and MasterCard accepted, Educational and Dealer 


Discounts Available. 


RAM using MS-DOS or PC-DOS. Color and 


monochrome monitors are supported, No mouse 
is required. A Smalltalk language manual and 
an environment guide are included. 


Этейшік-807 ia a trademark of Xerox Corporation. ІВМ is а ragistared Irademark of 
international Business Machines Corporation, MS Is в trademark of Microsoft Corporation. 
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DIGITALK, INC. 


5200 West Century Boulevard 
Los Angeles, California 90045 


(213) 645-1082 
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Methods 
Turbo Pascal 3.0 


Copy П Mac 
MacTools 
MacASM 

MacModula-2 

Megamax C 

QC-20 


BY BRUCE WEBSTER 


Bruce Webster is a consulting editor 
for BYTE and а charier member of 
the PMS Commandos. Не can be 
(опей сю BYTE. 425 Battery 
St.. San Francisco. CA 94111. 


ACCORDING 


TO WEBSTER 


Greetings and Agitations 


ike last month, this month's column 

will talk mostly about Macintosh 

stuff, although it does start out with 
a few non-Mac products. These columns will 
probably continue to contain about 60 to 
70 percent Mac-related items since most of 
the hardware and software that comes in 
is for the Mac. Або, there is substantial 
coverage of CP/M, MS-DOS, and IBM stuff 
elsewhere in BYTE. 


METHODS 

In the May issue of BYTE. Tom Yonkman 
and I wrote a product preview of Methods. 
a version of Smalltalk for the IBM PC from 
Digitalk Inc. ("Methods: A Preliminary Look; 
page 152). Methods is now being shipped. 
It comes with two manuals: Smalltalk Lan- 
guage Guide (51 pages) and Environment Guide 
(67 pages). The first manual is unfinished 
(four chapters are simply "to be completed" 
pages), and the documentation itself is terse 
and jargon-laden. 

If you're already familiar with Smalltalk. 
you probably won't have much of a prob- 
lem with Methods. If you're not familiar with 
Smalltalk. then be warned: This package is 
not an easy one to sit down and use on your 
own. You should buy it only if you are very 
interested in Smalltalk and are willing to put 
in a lot of time unlearning conventional soft- 
ware development and switching over to the 
Methods/Smailtalk environment. 


TURBO PASCAL 3.0 

About two years ago. Philippe Kahn of Bor- 
land International started something of a 
software revolution by releasing Turbo Pas- 
cal for $49.95. Very few people believed the 
claims in the ads: І sure didn't. The product 
seemed too good to be true, especially in 
light of the JRT Pascal fiasco. ] was writing 
a Pascal column for Softalk for the IBM PC at 
the time, so І asked for a review copy, fully 
intending to rip it to shreds. instead. | wrote 
such a glowing review that excerpts were 
later quoted in Turbo Pascal ads. Turbo 
Pascal became a software hit, selling some 


250,000 copies in two years, an amazing 
figure for a computer language. 

Borland has continued to improve the 
product over that time, releasing version 2.0 
last year. Now version 3.0 has come out, 
with a number of fixes, a large list of im- 
provements, and a 376-page manual (about 
100 pages longer than the 2.0 manual). It 
also comes with a slightly higher price tag 
of $69.95. Turbo Pascal is best known for 
its small size, incredible compile speeds, 
and fast execution times. Version 3.0 is still 
small (less than 40K bytes for the compiler 
and editor) and is actually faster in compile 
and execution times. On top of that, the MS- 
DOS version has a large assembly-language 
graphics library (including. but not limited 
to. a turtle graphics implementation). The 
MS-DOS version also provides better sup- 
port for DOS (disk operating system) 2.0 
and 3.0 file IX (input/output) and directory 
calls. A BCD (binary-coded decimal) version 
is available, designed primarily for financial 
applications where you need large precision 
(18 digits) and minimal round-óff error. And, 
of idm an 8087 version of 3.0 is out as 
well. 

Turbo Pascal is not a perfect implemen- 
tation. Program code is limited to 64K bytes 
resident at any one time. You can use over- 
lays and chaining to get around that, but it 
can still make for awkward development. 
Libraries are not as convenient to use as in 
UCSD Pascal; ditto for assembly-language 
routines. But it is fast, small, and cheap: it 
has a tremendous number of built-in rou- 
tines to do low-level system work: and it's 
fun to play around with. The language and 
the documentation have improved with age. 
Even at the increased price, it's probably 
still the best software deal on the market. 


À BRIEF ASIDE 

In the interests of integrity. | would like to 

point out that | have had one financial deal- 

ing with Borland International. Last October, 

just as | was quitting my job, Philippe Kahn 
(continued) 
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called me with a problem. Borland 
had contracted with an author to 
write a book on Turbo Pascal. For 
various reasons, that author couldn't 
complete it: Philippe. familiar with my 
Pascal column іп Softalk for the ІВМ РС. 
asked if | could help finish the book. 
| accepted the job (for a flat fee) and 
in two weeks wrote parts II and lil of 
Turbo Tutor, basing it largely on my 
Softal columns. Since | receive no 
royalties from sales of Turbo Tutor, my 
wallet doesnt really care if you buy 
it or not (though my ego has some 
concern). And, of course, the same 
applies to Turbo Pascal itself. 


Copy И MAC/MACTOOLS 
Since most of the Macintosh applica- 
tion software is copy-protected, it was 
inevitable that a Mac bit-copying pro- 
gram would soon appear. It did— 
Copy ІІ Mac from Central Point Soft- 
ware—and it's good. | tried it out on 
almost every piece of copy-protected 
software | had, and all the copies 
seemed to work just fine What's 
more, the package includes MacTools, 
a file-manipulation and file-editing 
routine that lets you set attribute bits 
(invisible, locked, protected) for files, 
as well as view and edit them in hexa- 
decimal/ASCII (American Standard 
Code for information Interchange) for- 
mat. And, yes, you can copy the Copy 
| Mac master disk using itself. 
While | am strongly against software 
piracy—I don't give out software, nor 
do ! receive И—1 do feel the need to 
back up my master disks, especially 


Q. Busines 


MASTERBYTE COMPUTERS OF NEW YORK, 
19 W. 34 St., 


Ste. 815, 


ACCORDING TO WEBSTER 


for application packages. Copy pro- 
tection on games doesn't bother me 
at all. but it can be a real pain on 
business or productivity software. The 
firm | used to work for had two busi- 
ness-type software packages on the 
market: neither was copy-protected, 
and both had instructions asking the 
user to immediately make backup 
copies and then store the masters 
somewhere safe {and leave them 
there). 

If you're using copy-protected soft- 
ware on the Mac, you should have 
Copy II Mac to back up and preserve 
your masters. But please don't use it 
to steal. 


MAC DEVELOPMENT SOFTWARE 
Here's a quick look at three more de- 
velopment systems for the Mac and 
some benchmarks for the different 
languages. The three packages we're 
looking at are MacASM (from Main- 
stay. MacModula-2 (from Modula 
Corporation}, and Megamax C (from 
Megamax Inc.). The benchmarks in- 
clude these languages as well as 
several others we've talked about. 
MacASM is a Mac assembly-lan- 
guage development system with a 
decidedly non-Mac interface. In fact. 
the user interface resembles nothing 
so much as your typical BASIC en- 
vironment. Your statements have line 
numbers; you use commands like 
LIST, RENUMBER. DELETE. LOAD, 
SAVE. DIR. ASM, and RUN: and you 
edit by listing part of the program to 
the screen, then moving the cursor up 


and changing it. Despite that (or 
maybe even because of it]. MacASM 
is fast and easy to use. You can edit 
programs using MacWrite or, better 
yet. Bill Duvall's program editor (found 
in several other development pack- 
ages}. but it means that you have to 
pop out of the MacASM environment 
each time you want to go back to the 
editor. Your best bet is to do the bulk 
of your program entry using a regular 
editor, then use the MacASM environ- 
ment to debug your code. 

The MacASM documentation is an 
80-page manual explaining the system 
commands and assembly-language 
directives. You will need one or two 
books on 68000 assembly language. 
as well as Inside Macintosh. to do any 
serious development. 

Because of the quick, familiar nature 
of its user interface, MacASM is a 
great tool for learning 68000 assem- 
bly language. What's more. you can 
create stand-alone applications (com- 
plete with resource files). According 
to Mainstay, more than 1000 develop- 
ers are using MacASM to do just that. 
And, nicest of all, there are no licens- 
ing fees. If you do get MacASM. 
though. be sure to save your source 
code out often; whenever you start 
messing with assembly language 
especially on the Mac. you stand a 
good chance of repeatedly crashing 
the system. 

MacModula-2 is, of course, a 
Modula-2 compiler from the same 
people who build the Lilith (a 

(continued) 
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ATTENTION: 


9100 BUS USERS! 


LOMAS DATA PRODUCTS PRESENTS: 
IBM-PC COMPATIBILITY FOR ONLY 


LDP is offering a compatibility upgrade package to convert 
your current $100 BUS system quickly and easily to IBM-PC 
compatibility. This upgrade includes the high performance 
THUNDER 186 and COLOR MAGIC, IBM-PC compatible 
color graphics board. You get 10 Mhz 8086 performance, 
255K bytes of no wait state RAM, two serial ports and а 


parallel printer port. No other $100 bus boards are 


required. Included with this set is the advanced 
CONCURRENT DOS operating system bringing PC-DOS 


compatibility and multitask- 
ing to the system. This board 
out performs the IBM-PC by a 
three to one margin. Gain 
IBM-PC compatibility without 
sacrificing $100 bus compati- 
bility. 

THUNDER186/COLOR 
MAGIC SET ...... $1749.00 


IBM COMPATIBLE 5100 
BUS COLOR GRAPHICS 


LOMAS DATA PRODUCTS presents COLOR 
MAGIC, the most complete compatibility solu- 
tion for 5100 bus compuler products. COLOR 
MAGIC includes three major hardware sub- 
functions which allow it to emulate the IBM-PC: 
An entirely compatible video function, an 
IBM-PC keyboard interface and an IBM-PC 
compatible timer interface including IBM-PC 
sound compatibility. HOW COMPATIBLE IS IT? 
Currently we are running MICROSOFT's 
FLIGHT SIMULATOR recognized as one of the 
severest tests of compatibility. We can also di- 
rectly boot PC-DOS for the IBM-PC with no al- 
terations. Other programs which have been 
tested and function without problems are: 
LOTUS 1-2-3, DBASE If], WORDSTAR and 
VOLKSWRITER. 

COLOR MAGIC (16K byte version) .. $595.00 


ETHUNDER 186 single board computer pro- 
vides a high performance 16 bit computer all on 
one board. И is an ideal companion to the 
COLOR MAGIC to provide a low cost, high per- 
formance IBM-PC compatible system. The 
BMhz 80186 offers 1OMhz 8086 performance. 
THUNDER 186 provides all the components 
necessary to form a complete system includ- 
ing: 256K bytes of no wait-state RAM, 2 serial 
ports, à parallel printer port, high performance 
Doppy disk controller controls both 5'/," and 8" 
drives simultaneously, full IEEE 696 (S100) bus 


for system expansion. The COLOR MAGIC and 
THUNDER 186 combine to provide perfor- 
mance you won't find in other compatibles. The 
price includes the powerful Concurrent DOS 
operating system. 


THUNDER 156 LA SE SE E E å нвағғарн $1195.00 


@NV-DISK is à solid state memory with soft- 
ware to emulate a disk drive under MS-DOS, 
Concurrent DOS, and CP/M-86. NV-DISK is en- 
tirely COMPUPRO software compatible allow- 
ing COMPUPRO users to take advantage of the 
lower cost and battery protection support of- 
fered by NV-DISK. lt offers the advantage of 
high speed access and no moving parts. It can 
be battery protected to allow dala to stay even 
while powered down. The board is available in 
either 512K or 2 Megabyte configurations and 
multiple boards may be used to create disk 
drives with up to 16 Megabytes of storage. 
NV-DISK 512K, $595.00 2 MBYTE, $1695.00 


BMEGARAM is JER.. 
EU д d with up to two 
1 i 7 = 

mance 


Megab 

state p п Сы \ 

Mhz processo ВАВА t T 

parable perfo e static RAM. 

MEGARAM ..,......... (44 MBYTE, $595.00 
t/a МВҮТЕ, $749.00 ....... 1 MBYTE, $1095.00 


2 MBYTE, $1195.00 


"174 


*User supplied keyboard and monitor required. 


IBM-PC COMPATIBLE 
5100-BUS SYSTEM 


LOMAS DATA PRODUCTS offers IBM-PC 
compatible systems with performance far ex- 
ceeding Ша! available from IBM. You can pur- 
chase systems offering performance of an eight 
Mhz 8086 or up the performance of an 8Mhz 
80286. Each system is capable of supporting 
8Mhz math coprocessors. Our 8Mhz 80286 
system offers IBM-PC compatibility while offer- 
ing up to 2 times the performance of the 
IBM-PC-AT. For applications where PC com- 
patibility is desirable but higher performance 
is a benefit or requirement LDP offers the oniy 
viable solution. 


WHO IS LOMAS DATA 
PRODUCTS... 


LOMAS DATA PRODUCTS has been shipping 
16 bit microprocessor 5100 bus products for 
five years. We have earned a strong reputation 
for reliability and performance over these five 
years, We were running MS-DOS (SCP-DOS/ 
PC-DOS) before IBM knew the operating sys- 
tem existed. We offer a wide range of 16 bit 
operating systems including MS-DOS, CP/M- 
86, CONCURRENT CP/M-86 and CONCUR- 
RENT DOS. All our products are backed by a 
one year quarantee. We offer no B bit products 
and concentrate entirely on high performance 
16 bit systems, Jf you are looking for the highest 
pertormance possible on the 5100 bus, you can 
be sure LOMAS DATA PRODUCTS offers И. 


MS-DOS. trademark of Microsoft 
PC-DOS, trademark of IBM 


Dealer inquiries invited. Concurrent CP/M-86, concurrent DOS, trademark of Digita? Research 


LOMAS DATA PRODUCTS, INC. 


182 CEDAR HILL ROAD, MARLBORO, MASSACHUSETTS 01752 O TELEPHONE: (617) 460-0333 © TELEX: 4996212 


For orders outside the U.S., contact our exclusive dealers: O Australia - LAMRON PTY. LTD., (02) 808-3666 (1 Malaysia - EXA 

COMPUTER (m) SENDIRIAN BERHAD, 795284 (1 England - RATIONAL SYSTEMS, 0908-613209 or 0908-61 1349; SHARPBORN 

LTD., 018764559. 
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еле 
“АХ BY WCentech 


The Colerífnl! бодо to Dara Oriranization" 


TIMELESS WARRANTY 
SS-DD 05-00 


68... SAS 

$135* — 5175% 
-— gBOXED4 “= 

Ы — 96 TP} ———*- $245* 

Color Lin Density tor вм ТЗ бен 


Quantity discounts available. Certified-and 
tested 100% error-free beyond 65% 
clipping level. Available in 13 useful colors 
Double density with reinforced hubs. Includes 
tyvek sleeves, user ID labels and write 
protect tabs. For every order of 10 pack 
boxed diskettes, get a plastic Disk Storage 
Case/12-A $4.95 value FREE!!! 


*FREE 3M 
Hip ‘п’ File" 
Offer... 
„< LIFETIME WARRANTY — 


$144% $184% 


5225 5284 
$359 


M 54" ОТҮ. 20 =» 
— <СТР|----і- 
52 — 3-5" MICRO = 


FOR IBM АТ — 3 
Fac согу fresh and prepackaged with a FREE 
Flip 'n'Fíle/18 for every purchased 10 
pack of 3M diskettes while supply lasts. 


ЭМ Headcleaning Kit... 50995 


EXCELLENT 
QUALITY 


малтасын, 


American Maje 


DISKETTES 


LIFETIME WARRANTY 


79¢ ~~- 94€ 


Includes white t sleeves, reinforced 
hubs, user ІП labels - write-protect tabs. 
Every track, every sector, every diskette 
tested at 163% of industry standards. 
Certified 100% Error-Free and free af all 
manufacturing defects or we will replace it at 
no charge. American made by a leading 
manufacturer of magnetic media to surpass 
the best the diskette world has to offer. 
pru nasca 
Epson MX 707/80.. r2 


PRICE PROMISE: We will better any lower 
delvered price on the same quantities advertised 


nationally 

TERMS: FAEE USE OF VISA AND MASTERCARD. 
Amancan Express also accepted Shipping: a 
$3.00 per 100 drskettes or fraction thereof. Oth 
itme add $3.00 lor disk storage ar headcleaning kit 
ог dozen nbbons. COD. re add $3 

accepted from in&ututons and schools. Utah 
residents add 544% sales tex. Miramum order 


TOLL FREE ORDER LINE: 
1-800-233-2477 
(1-BOQ-AFFAIFS) 


INFORMATION AND INQUIRIES: 


1-801-942-6717 


2028 E. FT UNION BLVO.. #105 
Chomputer а атым n 
ffairs, Ме. HOURS: ЗАМ.5РМ M-F (MIn Time) 
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Modula-2-specific computer). Mac- 
Modula-2 compiles down to m-code, 
a p-code that then runs on an inter- 
preter, It runs under a standard Mac 
environment, with Bill Duvall's editor. 
a linker, a resource maker, and a large 
number of library modules. Most of 
these tools have a transfer menu that 
lets you go from one to another with- 
out having to go back into (and then 
out of) the Finder. Ironically, the one 
transfer that is missing is the one that 
would be most useful: from the editor 
to the compiler. 

The compiler goes through four 
passes and is slow. Since you must 
link as well, the time from the start of 
compilation to able-to-execute can 
drag on quite a bit. For the Sieve of 
Eratosthenes program (which is not 
very big), the total elapsed time from 
the start of compilation to the end of 
linking was nearly 90 seconds. Large 
programs would be even worse, so 
your best bet is to really use the 
benefits of Modula-2 and break your 
programs up into small chunks, which 
you can compile debug, and then 
leave alone. 

The MacModula-2 documentation is 
an excellent, large {84 by 1! inches) 
550-page softbound manual, but it 
does not include a Modula-2 refer- 
ence guide. If you're familiar with 
Pascal, you may be able to get by with 
just Niklaus Wirth's thin text, Program- 
ming in Modula-2 (2nd ed., New York: 
Springer-Verlag. 1983]; if you're not. 
you'll probably need to find a more 
extensive book. And, of course. you'll 
need Inside Macintosh. 

Like MacASM and 68000 assembly 
language, MacModula-2 is probably 
an ideal environment for learning 
Modula-2 (short of owning a Lilith). 
Unlike MacASM, I'm not sure yet how 
well MacModula-2 works as a devel- 
opment system. Modula-2 itself is 
great for software development, but 
the long compilation and link times 
could lead to frustrated programmers 
wasting time staring at Mac screens. 
Since MacModula-2 uses an m-code 
interpreter. you cant produce true 
stand-alone applications: instead, you 
would have to distribute the m-code 
interpreter along with the object-code 


file. One piece of good news, though. 
is that Modula Corporation has 
dropped all licensing fees for Mac- 
Modula-2. 

Megamax C is one of several C com- 
pilers out for the Mac. It has basical- 
ly the same editor and resource 
maker as MacModula-2, MacAdvan- 
tage, and a few other development 
packages. It also has a linker, a 
librarian. a code improver, a batch 
processor, a disassembler, and 
several libraries. 

The compiler is fast. The first time 
| compiled the Sieve program. it was 
done so quickly that І thought | had 
done something wrong. And since 
you can transfer over to the linker or 
to any other program, you can avoid 
having to drop back into the Finder 
in between steps. You can also trans- 
fer out of the linker to your finished 
code or to anything else. Megamax C 
produces fast stand-alone code; its 
features include floating-point sup- 
port, in-line assembly language. and 
a low price ($295). 

I can't really compare Megamax to 
the other C compilers until | see them. 
What I heard of Megamax, though. 
was enough to convince me to go out 
and buy a copy, rather than wait for 
a review copy to show up. The 
manual, about 200 pages in a three- 
ring binder, is adequate: if you don't 
know C, you'll need an introductory 
text (C Primer Plus by Mitchell Waite. 
Steven Prata, and Donald Martin |In- 
dianapolis, IN: Howard W. Sams. 
1984] seems to be a good one) and 
(al! together now) Inside Macintosh. 


SOME BENCHMARKS 

Mark Twain once said that there are 
three kinds of lies: lies; damned lies. 
and statistics. Benchmarks can fit into 
that list without much difficulty. 
Nevertheless, having all this develop- 
ment software, | decided to run the 
Sieve of Eratosthenes benchmark, just 
to get some rough comparisons. Table 
1 shows the results. 

All these benchmarks were run on 
a 512K-byte Mac with a Bernoulli Box. 
with one exception: The p-System 
benchmarks were done on a 128К- 

(continued) 


ENGINEERS 


A Telecommunications 
Engineering рет 
Revolution in 


Progress rom 
Atlanta 8. 1 
San Francisco 


The time is now andi the company 
is Hayes Microcomputer Products, Inc. 
Atlanta or San Francisco...America’s 
emerging super high technology arena. 

Here at Hayes we've designed and 
supported an engineering environ- 
ment free of constraints. We've 
promoted an atmosphere that en- 
courages each individual's unique 
ability to make a contribution— 
to see a project through from 
concept to completion. 


For those among you who look 
to achieve, perhaps it's time to | 
take a good hard look at Hayes. | 
There's a future in it. li 


• VLSIIDSP DEVELOPMENT 
ENGINEERS 

e HARDWARE/SOFTWARE DESIGN 
ENGINEERS 

® SOFTWARE PROGRAMMERS 
& ANALYSTS 

e MANUFACTURING/TEST ENGINEERS 

® PRODUCT DEVELOPMENT 
ENGINEERS 

e QUALITY/RELIABILITY ENGINEERS 


Interested, qualified candidates 
should forward a confidential resume 
to: HAYES MICROCOMPUTER 
PRODUCTS, INC., Dept. 92-216, P.O. 
Вох 105203, Atlanta, СА 30348. Ап 
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Innovative products 
for enterprising people 


Inquiry 369 


byte Mac with two disk drives. п ad- 
dition, | made the C, Modula-2, 
FORTH. and MacAdvantage:UCSD 
Pascal programs time themselves 
using the TickCount routine in the 
Toolbox. This didn’t affect the execu- 
tion times, but it did increase the com- 
pile and link times. Incidentally, the 
last column in table | is the execution 
speed in the previous column divided 
by the fastest time (2.9 seconds for 
MacASM. using a long-word fill). The 
result shows how many times slower 
that version was than the fastest one. 

Comments? Megamax C is comfort- 
ably close to MacASM. especially 
since you can use the disassembler 
and in-line assembly language to 
speed up key sections. | suspect that 
the other C compilers are in the same 
ballpark. MacFORTH isnt that far 
behind, either. The p-code systems 
(MacModula-2, Mac p-System, Mac- 
Advantage) are in the same ballpark. 


Distributors 


Engiand-Quanta systems 01-253-8423 
Denmark-Danbil 03-662020 
Finland-B8 бой 90-692-6297 
India-Betamatix PVT Lid. 0812-71989 
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roughly !O to 25 times slower than the 
C compiler. The exception is the 
native-code-generated version under 
the p-System, which competes well 
with the C compilers. MacPascal and 
MS-BASIC, which are here just for 
completeness, are 400 to 500 times 
slower than MacASM code. 

For some non-Mac comparison, 
table 2 shows execution times (both 
regular and normalized for table 1) of 
the same program running under 
Turbo Pascal on a 256K-byte Compaq 
with two floppies. The compile times 
(which were in the standard Turbo 
RAM-to-RAM mode) were all about 
0.8 second. (No, that's not a typo: It 
was four-fifths of a second.) [nciden- 
tally, the Turbo defaults are no user 
interrupt and no range checking, so 
the 14.5-second time is what you 
would normally get. You would have 
to deliberately set the {50+ } and 
{SR+} options to get the slowest 


@ Full personal CP, 
RAM (128K RA 

9 Serial: А52 

€ Parareil: cinifrenic* 
e Floppy: 3.5 inch im 
(option 5, 3.5 ine 
density cha 


system ip pa 
DISK) " 


2D BO X 24 high speed CRT controller 
5: CP/M plus bank version included 
Size: 10 X 6 inch 4 layered 


Manufacturer and international distribular 


SOUTHERN PACIFIC LIMITED 

Sanwa Bidg., 2-16-20 Minamisalwai, Nishi, Yokohama, JAPAN 220 
Phone: 045-314-9514 Telex: 3822320 SPACIF J 

Advanced single board computer technology company 


speed; looking at the table, you can 
see why. 


FOR MAC DEVELOPERS 

| have found (along with a lot of other 
people) what is probably the best 
magazine for Macintosh software de- 
velopers. It's a homebrew journal 
called Maclutor (formerly Madlech). it's 
not fancy or slick, but each issue 
(monthly, about 44 to 48 pages) is full 
of explanations of the Mac's intrica- 
cies. The format is a series of columns 
dealing with the different languages: 
FORTH. С. Pascal, Modula-2, BASIC, 
68000 assembly language. and more. 
Worth its weight in 34-inch floppies. 
Back issues are available. 


UPDATE: SOFTECH 

MICROSYSTEMS 

Warren Williamson, who does the 

copy editing on my column, must be 
(continued) 


тапа TILX 1 
Pararel ronics type, 16 bit TTL, 7/8 
d ain (32 characters FIFO) 
bti Turbo Dos, МРИМ (multiuser) 
banked CP/M plus (single user) 
@ Size: 10 X 6 inch 4 layered 
® Assembied and tested 
а BIOS source code available 
Е. Complete faster than other 28058С 


Ыш PLA 


8088 expansion card for LAT! soon available 
, Ra 
ФО5.: CP/M plus bank v 


® BIOS source code available 

e DRI СРАМ plus manual $50 

e New word word processor program for 
MSC-CO ADD $50 

e Complete faster than other 28058С 


MSC:HCS 


Expansion card for ICO 
RAM disk (upto 2M byte) and SCS hard disk 
interface card for ICO with installation program 


Write For A Free Info Today. 
USA distributer 


SOUTHERN PACIFIC (USA) INC. 
P.O.BOX 4427, Berkeley, CA 94704-0427 USA 
Dealer and distributer inquiries welcome 
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THE POSITION 
OF POWER 


Wouldn’t you want to talk to this man if know that BYTE is business - 
you knew all corporate micro purchasing 77 and the business is micros. 
decisions depended on his advice? But | 
do you speak his language? "A To reach the business 
T i | professional who is at the 
BYTE speaks his language. We are the only ~ д leading edge of micro 
micro publication that does. BYTE is his | " " technology, advertise in BYTE. 
for the latest in micro technology - ; For more information, 
information that keeps him in a very | call (603) 924-9281. 
enviable position of power. | | | 


Corporations everywhere rely on 
the BYTE reader. You know you 
can rely on BYTE to deliver 

this unique market. Now you 


BYTE MEANS / 
BUSINESS 


4 == 
d um m Ф 
[ im 
, Я ДГ" 
/, "Gi 
ge 


[=~ 4-40-30 ETN 


THE SMALL SYSTEMS JOURNAL 
70 Main Street, Peterborough, NH 03458 


Your System/Controller should fit you 
like a good suit. 


T a 


LET MICROMINT 
CUSTOM FIT YOU 
Whether it's suits or system controllers, 


you can't buy oH the rack when you 
need a custom fit. 


That's why Micromint individualizes 


its system controllers to meet your раг- 


ticular needs and budget. What's most 
important to you? Software compati- 
bility? Speed? Everything on one 
board? Economical computing power? 


#1: ^7 want software 
compatibility.” 
Solution: 
THE $8180 
COMPUTER/CONTROLLER 


Тһе 58180, only 4" by 7%", offers а 
280 compatible CPU running at 6МН2, 
256K bytes of RAM, up to 32K bytes 
of ROM, two seria! ports, а parallel 
port, SCSI expansion bus, and an in- 
dustry standard 765A-compatible disk 
controller for up to four disk drives— 
any combinations of 34", 5%" or B" 
drives. The 58180 is based on the 
Hitachi HD64180 CPU, a microcoded 
CMOS chip which provides high per 
formance, reduced system costs, and 
low power operation while maintain- 
ing complete compatibility with the 
large base of standard CP/M software. 


581801 w/8K ROM monitor. . $353.00 


SB 180-5 w/BK ROM monitor, 
BIOS source and 
Zsystem oo a $478.00 


#2: "I need speed." 
Solution: 
THE Z8 FORTH 
SYSTEM/CONTROLLER 


The Z8 FORTH System/Controller is 
only 4" Бу 4%" and includes a custom 
masked ZB version of the FORTH 


language with a full screen editor, 
cassette |/O driver primitives, EPROM 
programmer Primitives, and other util- 
ity words. It also contains up to 4K 
bytes of ВАМ or EPROM, an RS-232 
serial port with selectable baud rates, 
and two parallel ports. Additional Z8 
peripheral boards include memory ex- 
pansion, a smart terminal board, serial 
and parallel 1/O, real time clock an A/D 
converter, and an EPROM programmer, 
It's perfect for data reduction and 
high speed control applications, 


BCC21 w/utilities. . . 8225.00 


#3: “Let me have an entire 


development system on 
one board." 


Solution: 
THE BCC52 
SYSTEM/CONTROLLER 


The BCC52 is a new stand alone single 
board microcomputer which 15 bus 
compatible with the Micromint ВССІ1 
/BCC21 ZB System/Controllers and ex- 
pansion boards, The ВСС52 features 
the Intel 8052AH-BASIC micropro- 
cessor which includes a ROM resident 
8K byte floating point BASIC inter- 


те ву = 


For a System Controller suited to 
your needs, give us a call. 


preter with extensions for process con- 
trol work, [t contains sockets for up to 
ABK bytes of RAM/EPROM, an "intel. 
ligent" 2764/128 EPROM programmer, 
З parallel ports, a serial terminal port, 
and а serial printer port. 


ВСС52... 5239.00 


#4: "Give me lots of economical 
computing power, '' 


Solution: 


THE BCC11 BASIC 
SYSTEM/CONTROLLER 


The 2B BASIC System/Controller is 
nearly identical to the FORTH 
System/Controller but contains a tiny 
BASIC interpreter, up to 6K bytes of 
RAM and EPROM, an RS-232 serial 
port with switch selectable baud rates, 
and two parallel ports. Add a power 
supply and terminal to start program- 
ming in BASIC or machine language. 
Programs can be transferred to 2732 
EPROMS with the optional EPROM 
programmer for auto: start applications. 
It can also use any of the expansion 
boards mentioned under the Z8 
FORTH System/Controller. 


ВСС11... 3749.00 


Additional information оп peripheral 
boards and OEM pricing is available. 


Order Toll Free 
1-800-635-3355 


In Connecticut cali: 1-871-8170 


CM INC. 


25 Terrace Driva 
Vernon, CT 06065 


getting upset with me. You see, this is 
the second month in a row where I've 
had to make major changes to the 
author's proof due to developments 
in the real world. 

Last month, [ had to change a cou- 
ple of paragraphs where | took Sof- 
Tech to task over licensing fees for 
MacAdvantage:UCSD Pascal. You see, 
Soffech had dropped all licensing 
fees and (according to what they told 
me) had cut the price as well, from 
$295 to $119. This was all to go into 
effect July 1. which is when my first 
column was going to show up. 

A few weeks after having made that 
change. word came that SofTech Inc. 
was going to sell off SofTech Micro- 
systems. | talked with officials at Sof- 
Tech Microsystems, who assured me 
that all the product changes they had 
told me about were going to go into 
effect anyway. . .except for the drop 
in price for MacAdvantage. In short, 
| don't know what SofTech is going to 
charge for MacAdvantage. So my first 
piece of news is that you'll have to 
contact SofTech yourself to find out 
exactly what the status is for MacAd- 
vantage, as well as the products l'm 
going to mention in the next few 
paragraphs. 

Second, Sof Tech is reorganizing the 
IBM PC p-System into three separate 
packages: the basic MS-DOS-hosted 
p-System. with editor, UCSD Pascal 
compiler, and filer; an assembler/ 
native-code-generator package: and 
utilities package (disassembler, 
debugger. etc). Furthermore, each 
package will зе] for only $49.95 
(shades of Borland!). Since this is the 
MS-DOS-hosted version of the p-Sys- 
tem. your files are on DOS-formatted 
disks. and your programs can read 
and write DOS files. Since the p-Sys- 
tem offers more sophisticated mem- 
ory management and library facilities 
than Turbo Pascal, and since p-code 
is very compact, this might be an at- 
tractive alternative for those of you 
writing large Pascal programs on the 
IBM PC. Again, there has been a 
change in licensing policy: Any pro- 
gram that is released as public- 
domain software or shareware ("Send 
me $xx if you like it") requires no 
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licensing fee. Any commercial prod- 
uct—something that is sold through 
mail order or dealers and that has a 
suggested list price—still has to pay 
the standard fee. 


AND Now FOR SOMETHING 
COMPLETELY DIFFERENT 

This sarne SofTech, a company known 
mostly for a runner-up development 
system, 15 releasing a product that 
may have reverberations throughout 
the industry much on the same order 
as Turbo Pascal and SideKick. A few 
years ago, two programmers devel- 
oped and shipped an integrated soft- 
ware package for the Apple called 
The Incredible Jack. Their success got 
them some venture capital, and they 
wrote an improved version for the 
IBM PC, called Jack2. Then the rum- 
blings about Ovation, Symphony, and 
Framework started, and the venture 


Table |: Macintosh Sieve benchmarks. 


Language Compilation 
MacASM 

long-word fill 
Megamax C 

and improver 

register vars 

and improver 
MacFORTH (1.1) 

using FILL 
MacModula-2 

range check off 
Mac p-System 

по rcheck, FillChar 

nalive code gen 
MacAdvantage 

range check off 

and FillChar 
MacPascal (Beta) 
MS-BASIC (2.0) 


capitalists got cold feet. SofTech now 
owns the product; its people have im- 
proved it even more and pian to start 
shipping it on the Ist of July under the 
name TeamMate. That would be ho- 
hum news at best, except for one im- 
portant change: А package that used 
to cost $500 will go out on the market 
for $69.95. Yes, you saw that right. 
Sales of Symphony and Framework 
have been sluggish: what will happen 
when TeamMate hits the shelves? 


UPDATE: MAC MASS STORAGE 
1 talked last month about the Quark 
QC-IO hard disk for the Apple Il. 
Apple ill. and Macintosh. Since then. 
Quark has announced the ОС-20, 
which is a 20-megabyte version of the 
QC-10. Quark has also released the 
Apple Pascal (version 1.2) support 
software, but since | no longer have 
(continued) 


Linklng Execution Narmalized 


-- 31 
== 2.9 
27.8 6.5 
=- 6.2 
26.8 4.4 
4.2 

25.3 

20.0 

84.8 

71.6 

92,6 

59.6 

6.5 

104.1 

88.6 

69.1 

1235.0 

1294.0 


Table 2: Sieve execution benchmarks on the IBM PC-compatible Compaq. The 
program is identical to the one used to generate the benchmarks in table 1. 


Turbo Pascal (30) 
user interrupts turned off {$U -} 
and range checking turned off {$9 -) 
and using FillChar 


Execution Normalized 
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Copy 11 Mac/MacToots......$39.95 
Central Point Software Inc. 

9700 Southwest Capito] Hwy.. #100 
Portland. OR 97219 

(503} 244-5782 


Мас BERNOULLI Box......... $1895 
Mac BERNOULLI SLAVE Drive... 51195 
lomega Corporation 

1821 West 4000 South 

Roy, UT 84067 

(801) 776-7730 


MACADVANTAGE:UCSD PASCAL... $9??? 
UCSD р.бүстем For IBM РС.. $49.95 


SofTech Microsystems 
16875 West Bernardo Dr. 
San Diego. CA 92127 
(619) 451-1230 


а QC-10 to test it on, | can't tell you 
how well it works. 

| also talked about the lomega Ber- 
noulli Box (which, thankfully, [ still 
have). | have used the partitioning 
software, which let me divide each 
5-megabyte disk into five ]-megabyte 
"disks" A simple mount program then 
lets me decide which “disks” аге 
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ITEMS DISCUSSED 


JU ccs) foe .............. $125 
Mainstay 

28611-В Canwood St. 

Agoura Hills, CA 91301 

(818) 991-6540 


МАСМОВША-2.............. 6150 
Modula Corporation 

1673 West 820 North 

Provo, UT 84601 

(801) 375-7400 


МЕСАМАХ С.,............... $295 
Megamax Inc. 

POB 851521 

Richardson, TX 75085-1521 

(214) 987-493 | 


mounted or dismounted. It isn't as 
flexible or convenient as the Quark 
Volume Manager, but it's a lot better 
than having to work with a single 
5-megabyte disk. lomega also an- 
nounced a slave drive for the Mac 
Bernoulli Box. It costs $1195. plugs 
into the back of the Box, and gives 
you another 5-megabyte drive. Great 


ae ree $250 
Digitalk Inc. 

5200 West Century Blvd. 

Los Angeles, CA 90045 


(213} 645-1082 

CONE oov ER aa: rk $1995 
с se rie $2595 
Quark Inc. 


2525 West Evans, Suite 220 
Denver, CO 80219 
(800) 543-7711 


TURBO PASCAL 3.0..,....... $69.95 
Borland International 

4113 Scotts Valley Dr. 

Scotts Valley, CA 95066 

(408) 438-8400 


for backups: if | can get one on review. 
I'll let you know how it is. 


COMING EVENTS 
Next month, | hope to take a good 
look at SofTech's integrated package. 
more Mac C compilers, and other 
odds and ends. Until then, hang loose. 
and I'll see you on the bit stream. ш 


Quality PC Products from MULTITECH 


e CPU board with 256K memory and up 
to 640K on board, serial, parallel 
ports, socket for 8087, 6 slots. Run 
MS DOS CPM/86. Complete 


documentation 

Power supply 

Case for the CPU board 
Floppy controller 
Keyboard 


е Fully assembled IBM compatible 
PC with 256K, 1 serial, 1 parallel, 
color card, keyboard & 2(12) 


HT drives 


OEM and dealer discount available. 


CALL TOLL FREE TO ORDER (800) 538-1542 
Technical Support Service (408) 773-8400 


U.S. SERVENX усон 920 


in Callfomia call (408) 730-1795 


364 BYTE * AUGUST 1985 


* Multifunction board (64K-384K) . .$160 
1 parallel, 2 serial, clock/calendar, 
ramdisk, print spooler, & memory 
expansion (0-384K) 


е Serial card (2 ports) 
* Color/graphic card 
* Mono display adaptor with 1 


printer port 


* Mono/graphic card with 1 printer 


port (Hercules compatible, 
flicker free) 
е 8087 math coprocessor 


e Color monitor 


(640x500 interlaced) 
е Microscience Hard disk 
20 MB with controller 


* One-year warranty for all add-on cards! 
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HAYES® COMPATIBLE MODEM 


INCOMPATIBLE PRICE! 
FEATURES 
HAYES 
SMART- 
MODEM 
12008 
PRICE $489 
HAYES “АТ” COMMAND YES 
COMPATIBLE 
Communications software YES 
included 
4200/300/140 bits per second YES 
Bell 242A and 103 compatible YES 
Auto-dial, Auto-answer YES 
Auto-speed, Auto-parity YES 
Built-in speaker VES 
Volume control YES 


MINIMUM COMPUTER REQUIREMENTS 


е |BM/PC/XT/AT or compa 


• PC DOS or MS DOS (2.0 or higher) 


128K RAM 
1 2-sided disk drive 


(monochrome or color) 


ВАА n о regale tracemork of nhernolional burnas, Mochine Con 
Hares n a ерше odemork of Hayes Mierocompuler Proguch inc 


tible 


80-column screen display 


INFO- 


MATE 


1200 TPC 


$198 
YES 


YES 


YES 
YES 
YES 
YES 
YES 
YES 


LIMITED QUANTITIES AVAILABLE. 


MODEM 


CARD 


YVALE С 
Эмми 
AT TIONS / 


FOR IBM^— 
1200 BPS 


Concerning 
the nature ot 
speed and its 
поми! place 
within the 


Macintosh. 


The Macintosh" gave the world 
the notion of "radical ease of use? But 
in order to do so, it had to do a great 
deal of extra work. A. process that also 
consumes a great deal of time. 

Then along came the external 
hard disk drive. Which made the 
Macintosh work faster, but still not 
fast enough for most business people. 

5o we thought of our own 
solution. HyperDrive-" 


HyperDrive. It's the fastest, 
because it's where it belongs. 
erDrive is the only hard 
disk mae o go inside the Macintosh. 
Which obviously 
means опе more port 
free for other things, 
like Apple Talk” 
But more important, 
X HyperDrive works 
up to 15 times faster 
than a floppy. And 


H ‘Drive is precisely where 
m disk 4 м Sioni be. 50 to 100% 


faster than external drives. 
Because it hooks right onto the 
Macintosh circuit board. 


HyperDrive. It’s engineered 
to give the Macintosh a place 
in the business world. 

Unlike other hard disks, 
HyperDrive will run any soft- 
ware that a regular Macintosh 
runs. Including Apples" own 
Finder" What's more, H 
Drive's own software wi 


If it ому on a Macintosh, шыша», 


it'll run on a 
HyperDrive Macintosh. 


pple Talk Apple, Finde i^ шерт = мм ing 


т ж... marks of A 
a on. 
yperDrive is а registered maderas the General 
Cont ter Company. ™ Macintosh із a trademark licensed to 
Apple Computer, Inc. 
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allow you to back up and restore what- 
еуег on the hard disk to and from 
floppies. At a rate of one floppy in 
under 50 seconds. 

And for really going to work 
with items like Apple’ $ Laser Writer™ 
or Lotus " Jazz,” you'll find you need 
HyperDrive. Because HyperDrive will 
actually make them work to their 
maximum, something no other disk 
drive can do. 


HyperDrive. It will m —. 
you busy. | 

With 
HyperDrive, | 
a Lake Tahoe М 
resort man- 
ager doubled | 
his business in 
four months. 
Simply by 
being able to produce twice as many 
reports and mailings. 

Unfortunately, you can't 
please everyone. 

One software developer 
used to watch the Phil Donahue 
show while waiting for his 
Macintosh to compile. But once 
he started using HyperDrive, he 
_ didn’t have that free time. And 

as he said, “I don’t know what's 
going on in the world anymore?” 

Find out how to keep your- 
self busy. Call us at 1-800-422-0101. 
In Massachusetts (617) 492-5500. 


HyperDrive 


General Computer Compan 
215 First St., Cambridge, MA 02142 


Will Donahue slip in бе ratings 
now that there’s HyperDrive 
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New from McGraw-Hill. 


VIEW 86 


Lets you observe the 
internal operations 
of DOS application 
software. 


Maybe you've never put it into words. 
But you know the feeling. 

it’s the frustration that gets you every 
time you analyze, debug, test, port, or 
convert DOS application software. 

То do the job right, you need something 
no one has invented. 

You've got to see what's going on inside 
the software, how it's acting and reacting. 

You need something 
that gives you x-ray 
vision. 

Now you've got it. 

X-VIEW 86" new from 
McGraw-Hill, lets you 
observe the internal 
operations of DOS 
application software. 

Developed, tested, 
and refined in the highly 
respected technical labs 
of Future Computing, it helps you generate a 
thorough, reliabte technical analysis. Far 
better than what you could produce on 
your own. 

This powerful new tool — we call 
it a software analyzer — is an 
affordable $59.95. 


Future Computing Incorporated ів a unit of McGrawe Hill infomation 
Systema Company 


—= = сш = шшш а= 


X-VIEW 86™ runs on any member of the 
IBM PC family — or any operationally 
compatible machine — with any memory 
configuration. You use it with PC-DOS 
Debug 2.0 or 2.1. 

Single-stroke commands allow you to 
interrupt the application program: 

о on any processor [/O access 

© on any processor interrupt instruction 

о when its execution reaches a specified 
address 

o when it uses a specified memory 
location 
In addition, you can: 

о automatically collect and analyze 
technical information on an application 
program 

о start program execution at a specified 
address 

о display the results of the analysis on 
screen 
X-VIEW 86% А new kind of software. For 

developers and engineers with vision, 


NI 
"Hil. 


ЮМ ia в registered trademark and PC-DOS Is a trademark of Intemavonsi 
Business Machines Corporation. 


Inquiry 127 


Lillo ee | Loon aa oo oe] A o.c] o n.] n ell e BÉ eo сыы Лл 


p cn ee eee ынны 
|  Toorder X-VIEW 86" Please send те X-VIEW 86" 
| by credit card, сай toll free 
1-B00-221-VIEW. Name 
| іп Texas calt 
| 1-800-233-VIEW Title 
or send the coupon today. 
| Company 
Customer Service 
| — McGrew-Hil inc. ias 
B111 LB Freeway 
| patas, Texas 75251 ay | “р 
| Иш Озы „аанын РЕЗЕ 
| Qu Price Total 
X. VIEW 86” is $59.95. All orders are 
| — subject to acceptance by McGraw-Hill $5995 |— -- 
| 1те. Prices are subject to change 
| without notice. Signature : 
О Check enclosed (Make check 
| payable to McGraw-Hill Inc. Orders Credit card no. 
| раю by check ere subject to деву) 
|_ С AE, O MC. D VISA OCC. Expiration date 
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The iAPX 386, 


the 80C86, 
and the AT Probe 


BY PHILLIP ROBINSON 


BYTE West Coast is prepared 
monthly by BYTE's editors and staff 
in San Francisco and Palo Alto. 
Correspondence should Бе addressed 
to BYTE West Coast, BYTE 
Magazine. 425 Battery St.. San 
Francisco, CA 94111. 


BYTE WEST COAST 


New Microprocessor Chips 


his month tIl look at an excellent 
example of the activity in the chip 
trade: the iAPX 86 family from Intel. 

First, there's the 80386. This 32-bit micro- 
processor has two important ancestors: the 
8088, which is in the IBM Personal! Com- 
puter (PC) and PC XT. and the 80286, which 
is in the IBM PC AT (see the review of the 
IBM PC AT by Alan Finger, May BYTE. page 
270). 

Then there is the 80C86. The CMOS (com- 
plementary metal-oxide semiconductor) 
process used to make the 80C86 uses far 
less power than the process used to make 
the standard 8086; the CMOS technology 
improves both the portability and reliabili- 
ty of systems. 

I'll also look at Atron’s AT Probe, a "hard- 
ware-assisted software debugger" for the 86 
family. This device lets software engineers 
be software engineers, rather than candi- 
dates for burnout, by helping to trace, 
isolate, and record software bugs. 


THE IAPX 386 

The 80386—the first 32-bit member of the 
‚АРХ 86 family—is almost here, after years 
of speculation. Although most of the big 
semiconductor makers are interested in the 
32-bit microprocessors, the recent battle 
has been largely fought between Intel's 
8086 family and Motorola's 68000 family. 

[ntel's first run in the 32-bit arena was the 
432, a chip that just recently was given the 
ах. Intel refers to this experimental chip as 
a learning experience; the 432 didn't turn 
up on the shelf in any computer store. It was 
optimized to run Ada, and Intel trumpeted 
it as a chip of the future. Today it's just a 
philosophical conversation piece. 

But now there is a real 32-bit micropro- 
cessor. Many people assume that the 80386 
is the front runner for a 32-bit IBM PC for 
the following reasons: IBM was first to 
carpet the world with 8088 boxes, it is now 
selling as many 286 machines as it can 
is and it has acquired a big chunk of 
Intel. 


If IBM doesn't get to the 386 first, you can 
bet that plenty of other companies will. 
These designers who have been pitting 
8086 and 80186 boards against IBM's 8088 
are ready to grab the first working 80386 
to gain an advantage in the marketplace. 

Here аге some details | garnered from the 
advance information sheet on the 80386 
(dated October 1984; order number 
231247-001). 

The iAPX 386 {the official name for the 
80386) is made using CHMOS Ш tech- 
nology. CHMOS is Intel's latest version of 
the CMOS process. The 386 is pipelined. 
has a high-bandwidth 32-bit bus, and sup- 
ports full 32-bit addressing (4 gigabytes of 
physical space, 4 gigabytes per segment. 
and 64 terabytes of virtual address space 
per task). 

The 386 also has memory management 
and protection (compatible with the 286). 
virtual-memory support. caches, and pag- 
ing (optional) all on chip. [t can handle 8-, 
16-, and 32-bit data, has a multiple-copro- 
cessor interface, and supports integrated 
multitasking. 

The 386 is object-code software-compatible 
with the 86, 88, 186, 188, and 286. The 386 
instruction set is a superset of the 286 set. 
All instructions are extended to support the 
32-bit addresses and operands. As is typical 
in new-generation microprocessors, new in- 
structions have also been added. That 
means 8088 programs (such as those for 
the IBM PC) should run without recompila- 
tion on an 80386 box. 

The 16-bit general-purpose registers 
found on the 286 are extended to 32 bits 
on the 386. In addition, Intel has added two 
segment registers for simultaneous manip- 
ulation of multiple data structures. 

Address generation is the same as on the 
other 86 family chips: An optional base is 
added to an optional index and an optional 
displacement. 

The on-chip memory management of the 
386 will save designers from having to use a 

(continued) 
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Intel is also 
showing off its 
нем versions of 
the 8088, 8086, 
and peripherals. 


memory-management chip. Тһе һага- 
ware protection of memory areas, 
with its four privilege levels, is the 
same as on the 286. Separate pro- 
gram tasks can be isolated from one 
another. 

The 386 is available with either a 12- 
or 16-MHz clock; Intel figures that the 
386 offers two to three times the per- 
formance of the 286. Also, Intel is 
promising an 80387 numeric copro- 


cessor that will be compatible with 
the 8087 and 80287 but will operate 
at four times the 287's speed. 

So, when can you get one? Sample 
chips should be available in the fourth 
quarter of 1985, Production is sched- 
uled for mid-1986. If you're interested, 
get the literature; there should be 
more available by the time you read 
this. Unfortunately, unless you're a 
prized Intel customer, paper is all 
you'll probably be able to get for a 
while yet. 


Low POWER AND LONG LIFE: 
THE 80C86 

Intel is also showing off its new CMOS 
versions of the 8088. 8086. and ре- 
ripherals, The 80С88 and the 80С86 
(with speeds up to 8 MHz) are accom- 
panied Бу an 82C84A clock, 82С88 
bus controller, 82С59А interrupt con- 
troller, 82C54 timer/counter, 82C55A 


RAM (random-access read/write 
memory) controller, the 27664 
EPROM (erasable programmable 
read-only memory), and CMOS mem- 
ories. 

Harris has been offering the 80C88 
for a while and is now also offering 
an 80C86. Harris also has a family of 
chips including the 82652 serial- 
controller interface, 82C54 program- 
mable interval timer, 82C55A pro- 
grammable peripheral interface. 
82C59A priority-interrupt controller, 
and 82C37A DMA (direct memory ac- 
cess) controller. To add to the stew, 
Harris has CMOS gate arrays, bus- 
support circuits, RAMs, and PROMS. 

Why is everyone so excited about 
CMOS? As a September 1983 BYTE 
article (“Inside CMOS Technology” by 
Martin В. Pawloski, Tony Могоуап, 
and Joe Altnether, page 94) pointed 
out. the enormous drop in power re- 

(continued) 
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How a software engineer 
got to captain the 
lunar landing module. 


The Computer Museum is everything 


you'd expect, and a lot of things you 
wouldnt. 
Of course, the museum contains a 


collection of the most significant accom- 
plishments in the history of information 
processing. But it's not just a great place 
to see things, it's also a great place to 


do things. 


There are over twenty interactive ex- ү, 
hibits at The Computer Museum. You can | = 
design a car, create your own fractal land- | 1 


| module on the Apollo flight simulator. 


So, the next time youre in Boston, stop 
by The Computer Museum. You'll discover 
it's more than a lot of machines, it's also a 


lot of fun. 


For more information, or to become a 
Museum Member, write The Computer 


Museum, or call (617) 423-6758. 


scape, or even captain the lunar landing 
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300 Congress Street, Boston, MA 02210 


The Computer Museum 
i BM Ge - 


М 
Theres something in it for everyone. 


MICROWAY'S 8087 RUNS 1-2-3"! 


| MicroWay is the es leading retai- 


| er of 8087s and hi 


h performance PC 


| upgrades. We stock a complete selec- 


tion of 8087s that run at5 and 8mhz. All 


| of ourcoprocessors are shipped with а 


күзүн disk and the best warranty 
in the business - 180 days! We also 
offer daughterboards for socketless 
computers such as the NEC PC and 
PCir, and a board which increases the 
clock speed of the 80287 реал. 
Our new NUMBER SMASHER" 

cludes 512K ram. It will run the IBM PC 
at clock speeds up to 9.5mhz and 
achieves a throughput of .1 megaflops 


| BYFFT' written in sido "miis per- 


| go arrays which occupy up to 512K 


forms Forward and Inverse FFTs on real and m 
en 
M. Also does convolutions, auto correlations, 


hamming, complex vector multiplication, and com- 


ex to radial conversions. Callable from C, 
S Fortran, 87MACRO, TURBO PASCAL and 
ОУПАБКСИЯМЦИМЕ,.......................; 5200 


B7FFT-2" performs two-dimensional FFTs 
Ideal for image processing. Requires 87FFT_$75 


MATRIXPAK™ manages a MEGABYTE! 
Written in assembly language our runtime pac- 
kage accurately manipulates large matrices at 
very last $ Includes matrix inversion and 
the solution of simultaneous linear equations 
Callable from MS Fortran 3.2, 87MACRO, and 


| B7BASIC/INLINE ,.................. Gach $150 
. GRAPHICS PACKAGES 
Grafmatic for MS Fortran or Pascal ....... $125 
Plotmatic for Огайташ.................... $125 
MultiHalo (one language) —— 2952954 $1 89 
DFixer" 
А disk ulility which thoroughly checks PC or AT 


hard disks for bad sectors us and updates the MS 


| DOS file allocation table accordingly...... $149 


87 DEBUG" - a professional debugger with 


| 8087 support, a sophisticated screerr-oriented 


macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts. Breakpoints can be sel in code or on 
guarded addresses т НАМ............... $150 


HARDSCOPE" includes a version of 
B7 OEBUG which interfaces a Breaker Box which 
makes it possible to reset bi Рам р 
gram execution independent of DOS..... $249 


с ОООО 7ЧИ. $439 
JRAM-2" (ФК)... О 
JRAM" AT (ОҚ)... - наи... $229 


РО. Вох 79 
Kingston, Mass 
02364 USA 
(617) 746-7341 


Micro 


Way 
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with 87 BASIC/INLINE, intel Fortran, or 
Microsoft Fortran. Software reviewers 
consistently cite MicroWay software 
as the best in the industry! Our cus- 
tomers frequently write to thank us for 
recommending the correct software 
and hardware to meet their specific 
needs. They alsothank us for our same 
day shipping! In addition to our own 
products which support the 8087 and 
80287, we stock the n" supply of 
specialized software available any 
where. For information cail us at 


617-746-7341 


Micro 


87BASIC/INLINE" converts the output of 
the IBM Basic Compiler into optimized 8087 
inline code which executes up to seven times fas- 
ter than 87 BASIC. Supports separately compiled 
inline subroutines which are located in their own 
segments and can contain up to 64K bytes of 
code. This allows rams greater than 128K! 
Requires the IBM Basic Compiler and Macro 
Assembler, Includes 87 BASIC $200 


87 BASIC” includes patches to the IBM Basic 
Compiler and both runtime libraries for USER 
TRANSPARENT 8087 support Provides super 
fast perlormance for all numeric operations irr 
cluding trigonometrics, transcendenials, addition, 
subtraction, multiplication, and division. ... $150 


87MACRO" - our complete 8087 software 
development package. It contains a "Pre-procass- 
ог," source code for a set of 8087 macros, and an 
object library of numeric functions eA тагт 
scendentals, trigonometrics, hyperbolics, encod- 
ing, decoding and conversions. For the ІВМ 
Macro Assembler, Version 1.0 or 2.0...... $150 


OBJ—ASM" - а multipass object module 
translator and disassembler. Produces assembly 
language listings which include public symbols, 
extemal symbols, and labels commented with 
cross references. Ideal for understanding and 
patching object modules and libraries for which 
source is not ауайаШе...............».... $200 


RTOS - REAL TIME OPERATING SYSTEM 

RTOS is a mult-user, mulli-tasking real time oper- 
ati em. It includes a configured version of 
Intel's IRMX-86, LINK-BB, LOC-Bb, LIE-B6, OH-86, 
and MicroWay's B7DEBUG Runs оп the ІВМ- -PC, 
XT, PC-AT and COMPAQ.. 


зръаља натро е 


CHARTERED ERE 


INTEL COMPILERS’ 
ae en rer: $750 
PASCALBO.. itii dla c RD ad $750 
.. $500 
are С LATTIGE/MČAOWA із «4 Т 
maia ATOS oF IRMX-B6. All Intel compilar names end 


iRMCHRE Th |гані Corp 


The World Leader 
іп 8087 Support! 


Жау ӛҙ( 
8087 Support 


For the IBM РС, PC XT, РС AT and Compatibles. 


ты 

FASTBREAK 

MicroWay's daughterboard tums оп 
your 8087 during 1-2-3" execution 
and extends DOS functionality. Recat 
culations run up to 36 times faster. In- 
cludes an 8087 chip. When used with 
the NUMBER SMASHER'" it can pro 
vide a total increase in 1-2-3" ex 


ecution Hes of up to 79 to 1. 
ONFIGURATIONS: 
FASTBREAK" 5mhz ................ $339 
FASTBREAK" втһ?....... * ждей .. $479 
FASTBREAK" without 8087......... $249 


FASTBREAK" 80287 Turbo &mhz. .. $524 


8087 5mhz ................ $109 
Including DIAG ET SR and one-year warranty 
For IBM PC and compatibles. 

8087-6 4mbhz....... — _..... 899 
Obsolete sub spec; overheats, 

8087-2 Smhz.............. "$175 


80187-2 8mhz........... $299 


For the Tandy 2000 

80287-3 omhz. ......... $199 
For the IBM PC А 

80287 Turbo" ТҮ! $375 
Increases 80287 clock speed to 6 mhz 

64K RAM Set................... $8 
256K RAM Set...............$49 


256K CMOS RAM Set...$49 
128K RAM Set PC AT....$150 
NUMBER ЭМАЗНЕН”...1 


9.54mhz 8087 coprocessor board with 512K 


FORTRAN, C and BASIC 
Microsoft Fortran Version 33 . ............ $229 
IBM Professional о кырк —— 545 
О Le ағ 399 
RLIB+ or STRINGS and THINGS... —— — 
LEHE б.................... “қайым VENE. 
Microsoft C Version 30..................... 239 
e. Anean m cm CA 299 
QAM, фе HERI 150 
IBM Basic Сотрйег........................ 270 
87 BASIC/INLINE. .,............. Пи 
Summit ВебегВАВІС”,,.................... 175 
Summit 8087 Module ....................... B? 
MACRO ASSEMBLERS 
IBM Assembler with Librarian ......... жан 155 
Microsoft Assembler Version 30 ......... ‚.125 
PASCAL and APL 
Microsoft Pascal Version 32 ........ — - 199 
Borland Turbo with 8087 Support. ........... 85 
STSC APL*PLUS/PC. ..... oer — 450 
Pocket APL ....... —  — 85 
COSMOS Revelation. ............ — 750 
SPSS/PC ААЛ ЛАКАЛ: еәйежеіжзіжғтез bw 585 
FASTBREAK and NUMBER SMASHER аға Mind of 
еен ета of LOMA Dave 
opmeni 
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quirements from old-fashioned 
NMOS (negative-channel metal-oxide 
semiconductor) to CMOS has many 
advantages. Not only do you have to 
supply only one-tenth as much power 
to CMOS as to NMOS chips, but the 
chips run much cooler. That tempera- 
ture change means a much higher 
reliability; longer chip life, and no 


Lotus v 


(Base T 


Wordstat 


" most popular software and hardware 
on the market today. 
PRs. Fila To find out more about E-Z-DOS-IT, 
i or to order directly, call toll-free: 
Crosstalk 800/228-9602 
[п California, call 800/423-5592 


Multi-Ptan 
Framework 


Symphony 
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E-Z-DOS-LT 


gives you 
concurrent processing 


inonly SK of RAM. 


Unique, E-Z-DOS-IT" Concurrent 
Processing Software lets your PC wear 
_ several different hats at the same time— 
\ and it operates in only 8K of RAM. 


~ PC/XT, or PC/AT can run your choice 
_ of background tasks while you continue 

to work at the screen. No waiting, | 
because your single- tasking PC now | 
behaves like two or more PCs. And 
E-Z-DOS-IT is compatible with the 


HAMMER 
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need for fans and other cooling ap- 
paratus (in many situations}. CMOS 
even yields greater noise protection. 

The Intel and the Harris chips have 
the same power ratings. The 80C86's 
power use is rated at 10 milliamps per 
megahertz (mA/MHz). In fact, the 
CMOS 80C86 can run right down to 
zero speed. In that standby state, 


With E-Z-DOS-IT, your IBM PC, 


Ask for operator #10. 


Redefining Your PC Productivity. 
Hammer Computer Systems, Inc. 

900 Larkspur Landing Circle, Suite 250 
Larkspur, CA 94939. 415/461-7633 


E-ZDXOS-IT in a trier of Hamme: Comgnacr Sye, lnc 
The fafloweg гермттесі vademarks are йи 


Inquiry 366 


without losing any data, the 80C86 
uses less than 500 microamps. An 
NMOS circuit uses the same amount 
of power whether it is running slowly 
or quickly; an NMOS 8088/8086 typi- 
cally uses 300 mA of supply current. 

Inte! and Harris hope the advan- 
tages of CMOS wil move them 
beyond the portable-system environ- 
ment into desktop machines and tele- 
communications. 

Intel's 80C88 was actually designed 
by Harris. Development kits are 
available now, and Intel promises 
quantity shipments in the fourth 
quarter of 1985. Harriss 80C88 has 
been used in the field. and its 80C86 
is available now. Harris uses a 
2-micron process; Intel works with a 
1.5-micron process. 

Intel representatives see CMOS ris- 
ing from 10 or 15 percent of the 
market today to 50 percent by 1988. 
In 10 years, they think HMOS (the Intel 
version of NMOS) will be gone. 


IRON HELPS MAKE THE 80286 
WORK: THE AT PROBE 
Debugging software frequently takes 
more time than writing it. And there's 
good reason to believe that the new 
generation of chips, including the 
80286, will make debugging tougher 
than ever before. Atron, a small firm 
in Saratoga, California, is making a 
good living battling that debugging 
problem. 

Founded in 1983 by former Intel 
employees, Atron makes a variety of 
software and hardware debugging 
aids. It has become very successful 
because of its PC Probe, a debugger 
that consists of both an add-on card 
for the IBM PC and some software. A 
ribbon cable from the card plugs into 
the 8088 socket; the hardware multi- 
ples the power of the software 
debugger. 

Now Atron is peddling the AT 
Probe. Like the PC Probe, it consists 
of both an add-on card and software. 
However, Atron couldn't just plug a 
cable from the card into the 80286 
socket of the PC AT. The 80286 in the 
PC AT uses a nonstandard package (a 
pin-grid array), and a corner of it is 

(continued) 


‘The Source Is Friendly. 


Many online information services time, without frustration. Everything 
claim to be “user friendly.” But only one from the hour's headlines to travel 


really lives up to that promise. reservations. From special interest groups 
The Source. to online stock trading. So you don't 
You see, The Source is specifically waste your valuable time. Or money. 
designed to save you time online. With Call 1-800-336-3366, send the coupon, 
new, shorter menus. Simpler commands. or visit your nearest computer dealer. 
And a users manual so well-written and And make friends with America's 
easy to understand, it's setting an friendliest online information network. 
industry standard. ани CHE 
The Source is also the only UT ‘Lhe Source 
service that gives you free Ure.. 


The most powerful resource any personal computer can have. 


I'd like to make friends with The Source. 
Please send more information to: 


introductory lessons. So - 
you get up-to-speed on our 


dime, not yours. | eae Мате 

You get to the infor- ЕЗШЕ — Address > 
mation you need in record " 
The Source is а service mark of Source Tele- = —* Mail to: Source Telecomputing Corporation 
computing Corp.. a subsidiary of The Reader's Digest ЕШ” ; ' 


Assn.. Inc. © 1985 Source Telecomputing Corp. ——— 1616 Anderson Road, McLean, VA 22102 
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PROGRAMMER'S UTILITIES 


especially for Turbo Pascal on 
IBM PC/XT/AT and compatibles 
MORE POWERFUL THAM UNIX UTILITIES 


These Ready-to-Use programs fully support Turbo Pascal 
versions 20 and 30. and PCDOS 2.X and 30. Here's whal 


| : you gel: 

| Pretty Printer 
Slandandize capitalization, indentation, and spacing of 
source code. Don't waste your own time! Several adjustable 
parameters ю suit your tastes (works with any slandard 
Pascal source). 


Program Structure Analyzer 

Find subtle problems the compiler dogsn'l: uninitialized and 
unused variables, modified value parameters, “sneaky” 
vanabie modification, redefined standard identifiers. Also 
generales а complete variable cross reference and an execu- 
lion hierarchy diagram. interactive or wrile to file (works 
with any standard Pascal source). 


Execution Timer 

Obtain а summary of lime spent in each procedure and 
function of your program, accurate to within 200 micro- 
seconds. Also counts number of calls la each subprogram. 
Fully automatic. 


Execution Profiler 

а graphic profile of where your program spends its 
ime. Wwe, easy-to-use. Identify weak code at the in- 
siruction level. {Profiier and Timer for Turbo Pascal Source 
code опу.) 


Command Repeater 
Ситиге any operation by reading and parsang the slan- 

| dard input. җар А il ia 
gram. Aulomalicaily generate DOS balch files 
Pattern Replacer 
Find and REPLACE versatile regular expression patterns in 
any text file. Supports generalized wildcards, nesting. aher- 
nation, lagged words and more. Over a dozen programmer's 
applicalions. included. 


Difference Finder 

Find differences between two text files, and optionally create 

an EOLIN script which rebuilds ona from the other 

Disregard white space, case, arbitrary characters and Pascal 
| comments il desired. 


Super Directory 

Replace PCOOS DIR command with extended pattern 
matching, sort capability, hidden file display, date filtering. 
and mm. 

File Finder 

Locate files anywhere in Ме subdwectory tree and access 
АРРОС ЕНТ 
graphically. 


AVAILABLE IN SOURCE 
AND EXECUTABLE FORMAT 


Executable: $55 COMPLETE including tax and игу). 
Compiled and ready 0 run, includes i4i-page printed user 
manual, reference card and one 544° 0500 disk. Мезі lor 
programmers nol using Turbo. NOT copy protected. 
Source: $95 COMPLETE including tax and shipping. 
Includes әй of the above, and two additional 0500 disks. 
Desks meide comple Turbo Pascal source coda, detaileri 
| programmers manual (on disk) and several bonus utilities. 
| Requires Киіз Pascal 20 o 30 
Requirements: PCDOS 2 X or 30. 192K RAM — programs 
Tun n 55 RAM with reduced capacity. Two drives oc hard 
sk n 
| TO ORDER: 
ViS/uMaslerCard orders. сай 7 days toll-free. 7-900-538-8157 
4830. in Calilornia, call 1-800-672-3470 x630 any day 
Or mail checi/money order lo: 
WrboPawer Software 
478 ЧҮ. Патоп Ave, Suile 196 
Campbell, CA 95008 


For lechrical quesbons, call 408-378-3672 
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BYTE WEST COAST 


tucked underneath one of the sys- 


tem's disk drives. However, because . 


the PC AT's socket for the 80287 is 
accessible and is connected in parallel 
to the 80286, Atron decided to use 
it for the interface. 

The $2500 Atron system competes 
with debugging and development sys- 
tems costing between $30,000 and 
$50,000 from companies such as Intel 
and Hewlett-Packard. Intel's system 
depends on a special bond-out ver- 
sion of the 286 chip that brings inter- 
nal signals to the outside for analysis. 
Atron handles the signal analysis in 
a different way. The AT Probe saves 
all the signals from the last 2048 in- 
structions іп its bank-switched 1-гпера- 
byte on-board memory. When the 
286 hits a trap. the system returns to 
the user and—on the way—analyzes 
the signals. 

The AT Probe can reverse-match its 
recorded real-time signal trace data to 
high-level-language source code (C. 
for example). This lets you use the AT 
Probe menus to step through a high- 
level-language program and yet watch 
the machine-level effects. This single 
stepping shows upcoming code, 
emulates instructions, lists variables 
and contents, and even describes 
jump decisions. The AT Probe will 


The AT Probe 

can reverse-match 
its recorded 
real-time signal 
trace data to 
high-level-language 
source code. 


also give complete 287 floating-point 
support, 

The AT Probe intercepts processor 
signals and can trap or trace anything 
that happens with those signals. It 
even has performance- and timing- 
analysis software with which you can 
create histograms showing where a 
program spends its time. 

Atron feels that many aspects of to- 
days popular programs—dynamic 
memory allocation, complex inter- 
rupts, operating-system-protected 
modes—require hardware to seize 
and manipulate data that could evade 
yesterday's software debuggers. № 


COMPANIES 
MENTIONED 


80C86 and 80C88 chips: 


HARRIS SEMICONDUCTOR 
Digital Products Division 
POB 883 MS 53-035 
Melbourne, FL 32902-0883 
(305] 724-7000 


INTEL CORPORATION 
2625 Walsh Ave. 
Santa Clara, CA 95051 
(408) 496-4580 


iAPX 386 chip: 


INTEL CORPORATION 
3065 Bowers Ave. 
Santa Сага. СА 95051 
(408) 987-8080 


РС Probe and AT Probe: 


ATRON 

20665 Fourth St. 
Saratoga, CA 95070 
(408) 741-5900 


COMPARE 
OUR 
SERVICE & PRICE! 


COMPUTER HUT 


SPECIAL (| MODEMS | MONITORS 
OF THE Фнауез АМОЕК 
МОМТН Video 3006... $135 300A... $145 
IBM-PC, ХТ & АТ Smartmodem 1200............ $419 Video 310А.................. $179 
CALL FOR Smartmodem 1200В......... . $379 со 
PRICE Smartmodem 2400........... $649 Mono Monitor мі & swivel | $159 
NOVATION PGS 
HX12 Hi Res RGB топйог..... $489 
MAX-12 Hi Res Mono. $189 
SH-12 Super Hi Hes RGB. ..... $599 
СОПРА@`. ........... CALL So — 
LX-80..... BEST  RX-100.... BEST 
JX-80..... DEAL 10-1500... DEAL 
— — 0500 $59 НВО рюйег................ CALL Ё 
MATSUSHITA JA 551 $139 orou ыз, — m — 
e i Simiine a HR-38.....$795 20241.... CALL SOFTWARE 
rives w/logo $169 сутон WORDPROCESSING 
PROWRITER CALL MS Word $239  Multimate CALL 
HARD DISKS/TAPE STARWRITER F-10P $995 к-ну ig^ dn е je 
‚ ИГ . FTOO 
FINES MAYNARD ELECTRONICS OKIDATA WordPerlect $260 
WSO...... $695  WSI....... $795 
WordStar 2000 $289 
20/30 Meg H.D. with Cont. CALL 182Р.......... Жж 
Mayn Stream Tape Backup САШ. 92Р...... BEST 192Р...... BEST DATABASE/INTEGRATED 
IOMEGA 93P....PRICES 193P....PRICES Base Ш CALL Quickcode Ш $179 
Bernoulli Box 20 M $2595 OKIMATE 20 HBase 4000 $279 Clout 2.0 $169 
ALLOY %........ CALL LOTUS 1-2-3 8 Symphony ..... CALL 
Fo» à © 3» 9 ө b a à * 9 = 9 те 3 о ө ea N E C Framework CA LL 
т 2050...... $699 3550..... $1149  UTILITIES/COMPILERS 
ADD-ON BOARDS 8850..... $1595 Crosstalk $109 Smartcomil $109 
QUADRAM Pinwriter P2 $589 P3....... ‚ $795 Sideways $49 Norton Utilities$59 
Quadboard 64K exp. to 384K...$269 TOSHIBA Sidekick $45 Turbo Pascal $55 
Quad 512+ 64K $239  p351,....$1295  P1940.....$595 ЧРЕВОАТ Lattice C........... 90 
MS Basic $259 MS Fortran $239 
AIST RESEARCH DAISYWRITER BUSINESS 
SixPak Plus 64К............. $269 2000 w/48K Buffer........ 2.5848 MICROSOFT Project $159 Chart $159 
VOPlus Н................... 5129 STAR Acct. Partner 1 & Il CALL 
Advantage 128К............. $409 WS 
ACCESSORIES ...... .CALL| ВРІ SYSTEMS............... CALL 
TECMAR PFS: File $89 PFS: Graph $89 
Graphics Master............. $489 ren PFS: Реп $89 Multiplan $129 
МАЕ$ТНО.................. CALL Harvard Total Proj............. $309 
HERCULES OTHER 
Hi Res Mono Graphics ........ $31 Mastertype $35 Tutorili $39 
Color Graphics w/Par Port... ... $185 Flight Simulator . . iii eo $39 
PARADISE " -- Managing your топеу......... $129 
Modular Graphics ............ $275 
5-РАСК ОК.................. $159 aSk KEDUT GUB AND LOTS MORE 
кбайт -— TRAINING & REPAIR ANY PRODUCT NOT 
Color Card $169 L SERVICES. LISTED? CALL 
EAST COAST . CANADA MID-WEST 
COMPUTER HUT MICROCONTEXT COMPUTER HUT «с. 
OF NEW ENGLAND INC. AUTHORIZED DEALER 524 5. Hunter 
101 Еіт St. Nashua, NH 03060 4847 Ave Du Pare Wichita, Kansas 67207 
(603) 889-0666 (514) 279 ped (316) 681-2111 
For Orders Only — (800) 525 5012 For Orders Only — (800) 572 3333 
tweet price We hönor persona Checks == allow 10 days to cleat COD up to $300 add 2. Vien, MasterCard ada 294. For shipping & insurance add 2% or $600 min for 
ытай tame and $12. min. for monitors, printers, eic. We accept company checks and PO's from Fortune 1000 Companies. 


IBM із a trademark of IGM Corp. Return authorization and order status call information line Inquiry 69 75 


CIRCUIT CELLAR FEEDBACK 


Conducted by Steve Ciarcia 


VOICE-STORAGE PACKAGE 


Dear Steve, 

In any of your Circuit Cellar articles, have 
you used a voice-storage package oper- 
ating from an analog microphone? | am 
interested in such a package capable of 
storing and playing back up to 15 seconds 
of speech. Playback will be repeated until 
the power is interrupted to load a new 
message. 

CHARLES R. BANKS 
Alexandria, VA 


Two of my Circuit Cellar projects will do 
what you want. “Talk to Me!: Add a Voice 
to Your Computer for $35" (June 1978, 
page 142) described a pulse-code-modu- 
lation technique. This technique is the 
simplest but the least memory-efficient. 
It can be used with many digital-to- 
analog converters. 

"Use ADPCM for Highly intelligible 
Speech Synthesis" (June 1983, page 35) 
describes an adaptive differential pulse- 
code-modulation method. This method. 
which is more complicated, uses a special 
chip from Oki Semiconductor for the 
ADPCM synthesis but uses less memory 
to store the speech. It takes advantage 
of the fact that speech contains portions 
of silence and few rapid changes in signal 
amplitude. 

With PCM, you can get reasonable 
speech by sampling at 4000 8-bit sam- 
ples per second, with storage at the rate 
of 4000 bytes per second. With ADPCM, 
sampling at the same rate of 4000 bytes 
per second yields 3 bits per sample. so 
it uses storage at the rate of 1500 bytes 
per second. If you needed 15 seconds of 
speech, these techniques would require 
60,000 and 22,500 bytes of memory, 
respectively. 

The sampling rate of either method can 
be changed to decrease storage require- 
ments but at the expense of fidelity. 
—Steve 


CLOCK INTERFACE 
Dear Steve, 

Гат writing in regard to your response 
to Lance Walley about the interface of the 
MM58174A clock chip with the Apple II 
(January, page 413]. 

There is an additional subtle problem 
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regarding repeat-interrupt generation 
using the ММ58174А (in an Apple or else- 
where}. In order for a series of interrupts 
to occur, the interrupt must first be prop- 
erly initialized by reading the interrupt/ 
status register three times (| can count 
only two reads being necessary from the 
explanations of what's supposed to be 
happening, but the data sheet says three). 
Then the interrupt handler must read the 
interrupt register of the clock chip. address 
15 base IO or ИИ base 2. three times 
after each interrupt has occurred. The in- 
terrupt output 15 active low: it stays low 
until the interrupt register is read. 

Thus, in order for a chain of interrupts 
to occur, CS [ріп |. active low) must be 
low; DB3 must be high, plus DB2, DBI, or 
DBO must be high; pin 2 (READ, active 
low) must be high: the interrupt-register 
address must be selected (all four address 
lines = 1); and pin 3 (WRITE. active low) 
must be strobed low. With WRITE high, 
READ must then be strobed low three 
times to clear and initialize the interrupts. 

After each interrupt occurs, the inter- 
rupt-register address must be read three 
times in order to clear it and restart the in- 
ternal interrupt timer. If the interrupt 
handler fails to clear the interrupt. the 
result would be the same as described by 
Mr. Walley: a single pulse. A single read of 
the register would fail to restart the inter- 
nal counter, and no subsequent interrupts 
would occur. Similarly, a single initial pulse 
would also occur if the interrupts were 
enabled without being cleared. 

This all gets somewhat confusing fast. 
Anyone attempting to interface this chip 
with anything should get the full National 
Semiconductor data sheets and study 
them carefully; they aren't paragons of 
clarity. They can be found in National 
Semiconductors 1984 CMOS Data Book. 

That book also contains information on 
the MM58274 chip, which has a larger 
number of interrupt intervals available but 
is otherwise similar to the ММ58174А. 

FRANK KUECHMANN 
Vancouver, WA 


BUILDING OR BUYING 
Dear Steve, 

Your column has helped inspire те; Рт 
now pretty sure that | want to build my 


own computer. 1 got some basic skills as 
an electronics technician in the military. 
but 1 have been dealing with the software 
end of things lately. 

Would a project of building a computer 
around the Motorola 68000 be too steep 
a hill to climb right off the bat? ! haven't 
worked out a complete cost analysis. but 
| am assuming that building your own 
computer is cheaper than buying one. Am 
| right? 

MARK JOHNSON 
Seattle, WA 


I would not suggest building your own 
computer unless you are interested in 
using the experience for learning. While 
it is usually cheaper to build your own, 
it Is hard to beat the likes of a ViC-20 or 
IBM PC for convenience. All the hardware 
and software needed is in one small 
package and many software programs 
are available. The cost savings is not 
large, especially when you consider your 
time, and it would be hard to build a 
VIC-20 for less than $80. Troubleshoot- 
ing the finished computer often requires 
some expensive test equipment, which 
should be included in the bottom-line 
price comparison. 

Й you want to build one for the expe- 
rience, use a design based on one of the 
earlier 8-bit chips (280, 6502, or 6800). 
The newer /6-bit chips certainly have 
more power. partly due to the many high- 
level support chips designed to work with 
them. A design to incorporate these 
chips and the software necessary to 
utilize them are best left to professionals. 
—Steve 8 


Over the years | have presented many dif- 
ferent projects in BYTE. | Rnow many of you 
have built them and are making use of them 

| in many ways. 

| am interested in hearing from any of you 
telling me what you've done with these proj- 


ects or how you may have been influenced by 
the basic ideas. Write me at Circuit Cellar Feed- 
back, POB 582, Glastonbury, CT 06033. 
and fill me in on your applications. All letters 
and photographs become the property of Steve 
Ciarcia and cannot Бе returned. 


COPYRIGHT © 1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED. 
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If You Liked DBase Ш, 
You'll Flip Over TAS" 


Hard-nosed business owners have 
been asking for the power of DBase 
lil" and RBase 50007" but without 
the high price. That's why Business 
Tools, Inc. created TAS!" 

Compare TAS with DBase ПІ and 
HBase 5000. You'll see why we think 
TAS is a better "Hard-Nosed" value 
than DBase or RBase. TAS includes 
a data dictionary. TAS includes a true 
procedural language. TAS includes a 
run-time compiler. Plus 
TAS supports multi-user 


Only *99? 

We could have priced 
TAS at $695 like the other 
guys, it's well worth it. But 
we happen to believe 


еу, 
TI 


DEAS 


Пе Size 
ecord Size (Fixe 
ield Size 


"HARD-NOSED 
DATABASE 599. 


(relational database). Now he's 
taken the next big step by creating 
TAS, the affordable software for your 
business. And it's backed with Phil's 
reputation and personal service. 


TAS" Runs On 
These CPUs 


TAS is available for the IBM 
PC/XTIAT,™ Compaq™ AT&T 6300™ 
Tandy 1000, 1200, 2000™ and most 
MS-DOS™ CP/M їм and MP/M™ 
systems. 


TAS lets you to develop ; 

your own professional menu- : СОУ; | Yes | No | 

driven business applica- 2) Ж Data Dictionar 

tions. And not | [! ust simple x Yes | No | Y 

опезейһег ТА applications 5 || Procedural Language Yes 

can hold up to 17 milion 

records. And because TAS 

But Why Is І q Files Open NNNM 

ut y S t E Fields Per Fil 1 
ы hima 28 
cone aes 


“Hard-Nosed” business 
people are looking for real 
software value today, so 
that's what we've given you. 


Take It From Hard- 
Nosed Phil Mickelson 


If anyone's "Hard-Nosed" about 
about good software, it's Phil. In 1982, 
he created The Sensible Solution™ 
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BUSINESS TOOLS 


Соруу 1985, Busness tots. Inc. 
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Get TAS" Accounting 
Software for $249 


But why stop with just a database? 
For just $249, you get TAS Relational 
Database/Language plus General 
Ledger. Accounts Receivable and 
Accounts Payable. And for $399 you 
get ali the above plus Inventor 
Sales Order Entry, Purchase 
Entry, and Payroll. 

Source code Included FREE! So 
you can even modify the accounting 
to fit your business. 


rder 


«IDBASEIRBASE Call Today 


1-800-648-6258 


Call our Toll-Free Hotline. 
Use your VISA or MasterCard 
to order today. 

Outside Washington call 
1-800-648-6258. Washington 
residents call 1-206-644-2015. 


Dealer Inquiries Welcome. 


Unlimited | 


пагола! Business Machines Corp Compaq Compaq 
Сотұлам Corp: AT&T 6300 ATAT Indormacon Synema Inc 
ince 1200 2000 Tandy Corp. MS-DOS Microsol А sm 
Com. The Sensible Solon trademark nights are damed m on жа ыл 
by О Harton Computer Sysiems Inc ү! E = 
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Inquiry 44 


BY TELINES 


Conducted by Sol Libes 


Mitsubishi Japan has disclosed that it is 
in the very early stages of developing 
manufacturing technology needed for pro- 
duction of 4-megabyte IC memory 
devices, Production is expected in about 
three to four years. . . . Lotus is reportedly 
introducing a word processor with an inte- 
grated desktop manager that will marry 
packages recently obtained from an out- 
side source and an acquisition. . .. There 
are rumors that Microsoft will soon 
release a BASIC compiler for the Macin- 
tosh.... NEC is expected to introduce an 
aggressively priced laser printer to take up 
the slack in sales of its once popular Spin- 
writer printer. And they are not alone, as 
Canon, Epson. and Ricoh are also ex- 
pected to enter the market with their own 
products. ... Look for several compan- 
ies. including АТЕТ, to introduce concur- 
rent PC compatibility to their UNIX-based 
systems at the upcoming November COM- 
DEX show.... Now that we have print 
and file servers on our networking 
systems, expect the next server to be a 
modem server, ... and MicroPro should 
soon announce a UNIX version of the 
longtime favorite WordStar word pro- 
cessor.... Quantity prices for 64K-bit 
RAM chips are reportedly 70 cents each 
and retail street prices are under 80 cents 
each. 


IBM WATCHING 

In my July column (page 393) | predicted 
that IBM would release the PC 1! this 
month. It now appears that IBM has 
pushed back its introduction to the fourth 
quarter with deliveries to begin in early 
1986 so as not to impact current PC sales. 
Usually. IBM introduces a new product line 
every three years and makes the previous 
line obsolete. In the case of the PC, IBM 
has supported the design for over four 


years. 

The delayed introduction will no doubt 
give competitors, such as Apple and IBM 
clone makers, some much-needed breath- 
ing room to fill out and establish their 
product lines. When introduced. the PC 11 
is expected to sell at a price somewhere 
between the current XT and AT. 

IBM has also been showing prototype 
versions of a laptop computer to selected 
dealers to get their reactions. These units 
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use 25-line liquid-crystal displays. IBM is 
rumored to have ceased production of its 
Portable PC in May. The product never 
really was a success because most buyers 
(an estimated 9 to 1) turned to the Com- 
paq when they needed a transportable. 
Estimates indicate that IBM sold only 
50.000 units. 

It is interesting to note that several IBM 
PC-compatibles already have a list price 
under $1000 (eg. Tandy, Apricot, and 
Sanyol. No doubt IBM considered this 
change in the marketplace when it decid- 
ed to cease manufacturing the PCjr. There 
is strong speculation that IBM will soon 
have another go at the consumer market- 
place. However, it must first clear out its 
huge PCjr inventory. A recent list-price cut 
from $999 to $725 for the PCjr and a cut 
from $429 to $399 for the color monitor 
is expected to stimulate sales. However, 
this is still a long way from the $900 
package price offered last Christmas, 
which moved a lot of PCjrs and severely 
cut into sales of the Apple. Commodore, 
and Atari systems. It is estimated that IBM 
has sold 240,000 PCjrs (Apple sold over 
1.1 million units last year alone}. 

IBM appears to have caught up with its 
production backlog of AT systems, just as 
AT clone makers are beginning to ship 
their first units. This will no doubt cause 
some street price cutting. And IBM is 
rumored to be working on an AT redesign 
to reduce manufacturing labor cost by as 
much as 50 percent; this new version is 
expected to be out in mid-1986. 


APPLE 

Apple cut more than 1600 employees 
from its раугой this year, with more cuts 
expected. At the beginning of the year it 
had about 6000 employees. Apple also 
disclosed substantial cuts in advertising. 
marketing, and new-product development 
expenditures. For example. Apple with- 
drew from this year's National Computer 
Conference after having huge exhibits for 
several years in a row. 

Sales of the Apple il (Apples traditional 
bread-and-butter product) are reportedly 
“sluggish.” as are sales of other consumer 
systems (Commodore recently suffered its 
first loss ever). In the meantime, sales of 
the Macintosh are reportedly picking up 


as more application software becomes 
available. Sales of the LaserWriter and 
AppleTalk network are also giving Apple 
its much-needed penetration in the office 
marketplace. When coupled with some of 
the newly introduced page makeup and 
font-generating software, the Mac is prov- 
ing quite a success to publishers, newslet- 
ter producers, advertising agencies, and 
commercial art services. 

Apple is expected to enhance the Mac 
with a new keyboard that includes a 
numeric keypad and trackball cursor con- 
trol. It has also announced a 20-megabyte 
hard disk that should start shipping next 
month. A 40- to 80-megabyte file server 
for the AppleTalk network is expected 
toward year's end with speculation that it 
might contain a parallel port or slots for 
plug-in boards. Also likely is a new Mac 
ROM with file-handling software better 
suited to supporting a hard disk. 

Sales of the Macintosh are estimated at 
30.000 to 35.000 per month, far below the 
80.000 per month capacity of Apples 
highly automated production facilities. The 
Mac is now Apple's chief revenue pro- 
ducer, having passed the Apple II in dollar 
volume. 

There are reports that Apple has already 
built prototype Macs with 640- by 480- 
pixel color and 1000- by 800-pixel black- 
and-white displays. And rumor has it that 
Apple is experimenting with compact disk 
and voice input. 

In the meantime, Apple Пе owners who 
have given up on Apple introducing the 
1ébit 65816 processor option should 
check out Micro Magic (Millersville, MD). 
It is reported to be nearly ready to ship 
a 65816 add-on board with proprietary 
operating system capable of addressing 
up to 16 megabytes of RAM. m 


BYTELINES. news and speculation about personal 
computing, is conducted by Sol Libes, the author 
of numerous books and articles on computers. He 
is the founder of the Amateur Computer Group 
of New Jersey and a coorganizer of the Trenton 
Computer Festival. Не edits and publishes Micro/ 
Systems Journal. a bimonthly publication for 
system programmers and integrators. He can be con- 
lacted со BYTE, РОВ 372. Hancock, NH 
03449, 


NASA has one shot fo Jupiter TEN g0 with dBASE Ш 


ВАЗЕ HE агы! Aon Tny are гаан tat Азиз Ту аб. ai Pages PSA, AS ний! Е 


NASA has only one shot at 
Jupiter with Project Galileo, so 
theres no room for error. The 
purpose of the project is noth- 
ing less than to find out the 
origin of che solar system and 
seek the answer to the nature 
and origin of life itself. 

Galileos success is all in 
the timing, and thats where 


dBASE III" from Ashton-Tate"" 


takes control. dBASE ПІ tracks 
the details of the sequence 
of launch events. 

dBASE III was easy to bring 
on board. [65 powerful (one 
billion records) and has a built 


in programming language that 
has been taught to speak 
"Galileo." dBASE III deals with 
the complex test details for 
Galileo as easily as it will deal 
with the complex details of your 
business for you. 

When you've only got 
one shot at getting something 
right, you need the most 
powerful and popular data 
management system on Earth 

. . Or Jupiter. 

For a dealer near you, call 
(800) 437-4329, ext. 232. In 
Colorado call (303) 799-4900, 
ext. 232. 


ABASE Ill The dala management standard 


Inquiry 24 


Karen Boyle, 


Data Programming Coordinator, 


Project Galileo 
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The Amstrad 
CPC6128 PC 


mstrad's СРС6128 is a 

128К-Буте microcom- 
puter based оп Zilog's 
4-MHz Z80A micropro- 
cessor. It has 48K bytes of 
read-only memory for BASIC 
and the operating system. 
An AY-3-89]2 sound-gen- 
erator chip provides three- 
voice, eight-octave capability. 

The system's standard 
equipment includes the 
CP/M and AMSDOS operat- 
ing systems, the BASIC and 
Logo languages, a built-in 
3-inch disk drive, a color or 
monochrome monitor, and 
software. Its 76-key 
QWERTY-style keyboard has 
a separate numeric keypad 
and enlarged enter, shift. 
caps lock, tab. delete. ‘clear, 
control, and escape keys. 
Built-in ports let you add 
peripherals such as a 
printer, speech synthesizer, 
modem, second disk drive, 
stereo amplifier, joystick. 
and tape saver. The system 
comes with three blank 
3-inch floppy disks. 

The CPC6128 comes in 
two configurations. The first 
has a 640- by 200-pixel RGB 
monitor, one 3-inch floppy- 
disk drive, and a word pro- 
cessor; it has a suggested 
retail price of $799. The 
other model has the same 
single disk drive, a green 
monochrome monitor, and 
WordStar: it costs $699, The 
manufacturer offers more 
than 100 applications pack- 
ages available in the 3-inch- 
disk format. Contact 
Amstrad Computers (USA). 


Indescomp International Inc. 


Merchandise Mart, Chicago. 
IL 60654, (312) 295-7100. 
inquiry 615. 
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WHAT'S NEW 


Amstrad's CPC6128 personal computer. 


MicroVAX ПІ 


igital Equipment Cor- 

ы poration’s MicroVAX Il 
system is based on the 
"VAX-on-achip' 32-bit 
MicrcVAX 78032. According 
to the manufacturer, this 
custom ZMOS VLSI pro- 
cessor has benchmarked 
performance averaging 90 
percent of the УАХ-11/780 
CPU. depending on applica- 
tion. In most environments, 
the MicroVAX 78132, which 
is a matching floating-point 
chip. provides 85 percent of 
the VAX-11/7805 floating- 
point performance with a 
floating-point accelerator. 

The МісгсмАХ I1 is avail- 
able in two systems, each of 
which comes in two con- 
figurations. All packaged sys- 
tems have the console inter- 
face and floating-point co- 
processor as standard fea- 
tures. 

The first MicroVAX 11 con- 
figuration is a single-user, 
entry-level Ethernet node. It 
has 2 megabytes of main 
memory, a 31-megabyte 
RD52 Winchester hard-disk 
subsystem. a 400K-byte 
RX50 dual floppy-disk sub- 
system, and a DEQNA 
Ethernet adapter housed in 


the BA23 pedestal enclo- 
sure. The second configura- 
tion is a four-user, entry- 
level, stand-alone system. К 
also features 2 megabytes 
of main memory plus a 71- 
megabyte RD53 hard-disk 
drive, a 95-megabyte TK50 
streaming-tape cartridge 
drive, a 02011 four-line 
asynchronous multiplexer, 
and the BA23 pedestal en- 
closure, 

The eight-user department 
system features 3 megabytes 
of main memory, the RD53 
disk, the RX50 dual floppy- 
disk drive, the TK50 tape 
drive, a DHVII eight-line 
asynchronous multiplexer. 
and a BAI23 expansion 
cabinet. 

The 16-исег, high-end sys- 
tem has 5 megabytes of 
main memory. three RD53 
drives, a ТК50 tape drive, 
two ОНУИ eight-line asyn- 
chronous multiplexers, and 
the BAI23 expansion 
cabinet. 

Also, a field upgrade kit is 
available for the MicroVAX 1. 
For $9700. the kit includes a 
MicroVAX 11 CPU with | 
megabyte of on-board mem- 
огу. software, а cabling КИ, a 


disk controller, diagnostics. 
documentation. installation. 
and warranty. 

DEC offers a choice of 
software environments for 
MicroVAX II. You can select 
MicroV MS, a general- 
purpose operating system: 
ULTRIX-32m UNIX software; 
or VAXELN for dedicated 
real-time applications. DEC 
plans to also offer АШАМ, 
its integrated office and in- 
formation system for large 
organizations, and A-to-Z, its 
integrated business system 
software for smaller organi- 
zations, on the MicroVAX Il. 

Prices for the MicroVAX 1] 
systems range from $18.840 
to 543,780, depending on 
configuration. Contact Digital 
Equiprnent Corp.. Maynard, 
MA 01754-2198. 

Inquiry 616. 


Leading Edge 
Model D PC 


he Model D PC from 

Leading Edge is an IBM 
PC-compatible system based 
on the 8088 processor. Its 
standard configuration has 
256K bytes of memory ex- 
pandable to 640K bytes on 
the motherboard. dual 
5M-inch double-sided 
double-density disk drives. 
four IBM-compatible 1/0 
slots, parallel and serial 
ports, a battery-backed 
clock/calendar. Hercules 
graphics emulation, and 
monochrome and RGB 
monitor output. 

The Model D's 83-key key- 
board has a numeric keypad 
and 10 function keys. The 
12-inch monochrome moni- 
tor comes in green or 
amber and has an 80-col- 
umn by 25-line display. An 
8087 numeric coprocessor 15 
available as an option. 

Leading Edge provides 
GW-BASIC and MS-DOS with 
the system. Documentation 
includes a technical refer- 


WHAT'S NEW 


= — = a 


ence manual and an opera- 
tors guide. 

The price for the Mode! 
D's basic configuration is 
$1495. Optional configura- 
tions can feature a 14-inch 
RGB monitor and a com- 
bination of a single 54-inch 
floppy-disk drive and a 
10-тераБуге fixed-disk drive. 
Contact Leading Edge Prod- 
ucts Inc., Systems and Soft- 
ware Division, 225 Turnpike 
St.. Canton, MA 02021, (800) 
343-6833: in Massachusetts. 
(617) 828-8150. 

Inquiry 617, 


TeleVideo's AT 


he TeleVideo AT is an 

IBM PC AFcompatible 
that uses Intel's 8-MHz 
80286 microprocessor. It 
comes in two configurations. 
The entry-level Model | unit 
includes the system module 
with 256K bytes of RAM, a 
keyboard, a 1.2-megabyte 
floppy-disk drive, an 
RS-232C serial роп, a 
parallel printer port, a 
clockicalendar with battery 
backup, and eight I/O expan- 
sion slots. The Model 11 has 
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Chip Interfaces 
80286 Processor 
with 8088 System 


dsun Labs has 

developed a CMOS chip 
that helps interface an 
80286 processor to an 8088 
system or an IBM Personal 
Computer bus. Called the 
EL286-88 Processor Con- 
verter, it is a custom VLSI 
chip that converts 80286 
signals and sequences into 
equivalent signals for the 
8088. The company says 
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The TelVideo AT workstation. 


the same features as the 
Model |, but it has 512K 
bytes of RAM and a for- 
matted 20-megabyte Win- 
chester disk drive. 

The 14-inch monitor has a 
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that to the 80286, the 
EL286-88 appears as a 
16-bit memory or peripheral 
device operating at the 
80286 clock rate: to the 
8-bit circuitry. the EL286-88 
chip appears as an &-bit 
8088 operating at its own 
clock rate. The two clocks 
can operate simultaneously. 
When the 80286 requests 
a 16-bit data transfer from 
an 8-bit peripheral, the 
EL286-88 hardware 
transparently converts the 
request into multiple 8-bit 
transfers. The gate array 
uses about 4000 gates and 
combines 2- and 3-micron 
features. The 68-pin 


nonglare screen. A single 
graphics controller supports 
alphanumeric text and 
graphics. Text resolution 
consists of a 7- by 9-dot 
character formed in an 8- by 


leadless-chip-carrier package 
Edsun uses is the same as 
that of the 80286. Edsun 
claims this chip will replace 
about $60 worth of TTL 
(transistor-transistor logic) 
bus-interface chips that 
would normally occupy 6 
square inches of an IBM PC 
board. 

The EL286-88 will 
reportedly cost from $61 (1 
to 99 pieces) to $39 (5000 
to 9000). Contact Edsun 
Labs, 7 Sears Rd., Wayland. 
МА 01778. (617) 358-5667, 
Inquiry 619. 


lédot cell. The Televideo 
AT supports standard АТ 
compatible graphics applica- 
tions written for 640- by 
200-pixel resolution as well 
as those written for en- 
hanced 640- by 400-pixel 
bit-mapped graphics. The 
keyboard features a numeric 
keypad. function keys, and 
LED-type indicators. 

The TeleVideo AT's disk 
controller has double buffer- 
ing that eliminates sector in- 
terlacing to speed up large 
disk-file transfers. Transfer- 
ring a track of data takes 
only one disk revolution. 

MS-DOS 3.1, GW-BASIC 
3.1, and the VDISK virtual- 
disk utility program are 
available for the TeleVideo 
AT. Other options are a 20- 
megabyte tape device. a 
360K-byte floppy-disk drive 
an 80287 coprocessor, and 
TeleVideos Personal Mini 
network interface boards. 

List price for the TeleVideo 
AT is $3395 for the Model | 
and $4795 for the Model І. 
Contact TeleVideo Systems 
Inc. 550 East Brokaw Rd.. 
POB 6602. San Jase. CA 
95150-6602. (408) 971-0255. 
Inquiry 618. 
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RAM Extension 
for Macintosh 


he DASCH (Disk Ac- 

celeration/Storage Con- 
trol Hardware) memory 
system stores information 
electronically on a RAM ar- 
ray rather than mechanically 
on tape or disk. The 
manufacturer, Western 
Automation Laboratories, 
says this method accelerates 
the rate of data access, with 
files tike MacPaint being ac- 
cessed instantaneously. 

DASCH plugs into either 
of the Macintosh's serial 
(continued) 
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ports. The device can share 
the printer port with an Im- 
agewriter printer, with 
DASCH intercepting memory 
commands while enabling 
printer commands to pass 
through. DASCH can also 
attach to the modem port 
of the Macintosh, allowing 
device capability for systems 
networked Бу AppleTalk and 
systems with a nonstandard 
printer. As many as eight 
DASCH units can be daisy- 
chained. 

Three memory sizes are 
available: 500K bytes for 
$495, 1000К bytes for $975. 
and 2000K bytes for $1785. 
All units can be factory 
upgraded to the maximum. 
Contact Western Automation 
Laboratories Inc., 1700 
North 55th St, Boulder, CO 
80302, (800) 227-4637: т 
Colorado, (303) 449-6400. 
Inquiry 620. 


Hard-Disk/Tape 
Subsystem 
for IBM PCs 


A [юу Computer Products 
offers the microSTOR 
memory subsystem, which 
integrates a hard disk and 
tape backup for the [BM PC. 
PC AT. PC XT, and com- 
patibles. The 54-inch Win- 
chester disk drive has a for- 
matted capacity of 20 
megabytes, while the file- 
oriented, streaming-tape unit 
has a formatted capacity of 
23 megabytes per 
microcartridge. 

The microSTOR is an ex- 
ternal unit measuring 16 by 
8 by 5 inches. and it re- 
quires just one controller 
card for use of both hard 
disk and tape drive. Pack- 
aged with the subsystem. 
the тпістТІР software per- 
mits complete file-oriented 
backup and restoration of 
data. The hard disk uses 
li-bit error-correcting code. 
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The microSTOR retails for 
$2995. Contact Alloy Com- 
puter Products Inc., 100 
Pennsylvania Ave., 
Framingham, MA 01701. 
(617) 875-6100. 

Inquiry 621. 


700-cps 
Serial Printer 


utput Technology's OT 

700 printer produces 
700 characters per second 
in single-pass and 350 cps 
in dual-pass printing. The 
device incorporates three 
print heads to achieve these 
rates. The OT-700 offers 
both serial and parallel 
ports coupled with a 
4000-character data buffer. 

Dot-addressable graphics 
printing is available in two 
operating modes: 50 by 69 
dots per inch for high-speed 
output and 100 by 69 dpi 
for higher resolution. Menu- 
driven commands let you 
configure the machine. 

For software compatibility, 
the OT-700 responds to a 
modified set of Epson com- 
mand codes. The printer 
Costs $1795. Contact Output 
Technology Согр.. East 9922 
Montgomery, Вау #33, 
Spokane, WA 99206. (509) 
926-3855. 

Inquiry 622. 


Compact Laser 
Printer 


onica’s LP-3010 laser 

printer produces 10 
pages per minute with a 
resolution of 300 by 300 
dots per inch. Among its 
features are a rotation func- 
tion, character elongation 
and condensation, 
superscript and subscript. 
reverse characters, and 
underline. 


Interfaces include video, 
optional print controller 
(equipped with a form char- 
acter), and RS-232C апа 
Centronics parallel ports. 

The compact printer 
weighs 30 kilograms and 
measures 415 by 530 by 
220 millimeters. Without the 
print controller, the LP-3010 
costs $2500. Contact 
Konica/TMC Co. РОВ 423, 
Wayne, PA 19087, (215) 
964-8862. 

Inquiry 623. 


Low-Cost Seven-Port 


Multiplexer 


omplexx Systems TX7 

point-to-point statistical 
multiplexer compresses data 
from up to seven devices 
onto one phone line, re- 
placing multiple phone lines 
and modems. All seven 
devices may communicate 
simultaneously at speeds up 
to 9600 bps. 

The TX7 automatically cor- 
rects any errors caused by 
noise in the transmission 
line. Using its 32K bytes of 
internal buffer, the multiplex- 
er also allows devices 
operating at different 
speeds and setup 
parameters to communicate. 
RAM-stored menus enable 
each user рой to be in- 
dividually programmed. 

The TX7 costs $1495. Con- 
tact Complexx Systems inc., 
4930 Research Dr.. Hunts- 
ville, AL 35805, (205) 
830-4310. 

Inquiry 624. 


Graphics Display 


for DEC, Hazeltine 
Terminals 


eries 1500 Graphics 

Display Terminals pro- 
vide a Tektronix 4010/4014 
graphics display for such 
terminals as the DEC VT-102 
and the Hazeltine |500. 


The series offers a 1024- 
by 800-pixel display [with a 
1024 by 1024 physical 
memory area). The 14-inch 
screen features amber or 
green display with 24 rows 
by 80 or 132 columns. You 
may select four scrolling 
speeds. Other features in- 
clude data-transmission rate 
of 38,400 bits per second. 
32 programmable function 
keys, built-in printer port. 
and tilt-and-swivel motion. 

The Model 1575 lists for 
$2395 and is compatible 
with the VT102: the Model 
1550 lists for $2295 and is 
compatible with ADM, ТУІ. 
ADDS, and Hazeltine ter- 
minals. Contact Cleveland 
Codonics Inc.. 18001 
Englewood Dr.. Cleveland. 
OH 44130, (216) 243-1198. 
Inquiry 625. 


Monochrome 
Monitors for IBM PCs 


EC's two monochrome 

monitors, the green 
IB-1280DA and the amber 
JB-1285DA, are TTL plug- 
compatible with the IBM PC 
and PC work-alikes. Both 
monitors are priced at $199. 

The 12-inch screens 
feature an active display 
area of 210 millimeters wide 
by 150 millimeters high. 
Video bandwidth is 20 MHz, 
providing a resolution of 
720 dots horizontal by 350 
lines vertical. 

Both monitors require the 
PC to have à monochrome 
display/printer adapter card. 
The connecting cable is built 
into the monitors. Contact 
NEC Home Electronics Inc., 
Suite 10, 700 Nicholas Blvd., 
ЕК Grove Village. [L 60007, 
(312) 228-5900. 

Inquiry 626. 
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Kache Board 
for the Apple 


hio Kache Systems’ 

Kache Board is an SCS! 
hard-disk interface with a 
cache host adapter. It can 
reside in slots 4 through 7 
of the Apple il-- or Ile and 
holds up to one-quarter 
megabyte of hard-disk data. 
This buffer memory reduces 
the apparent hard-disk ac- 
cess time. 

The Kache Board has a 
Z80 microprocessor that 
manages the cache buffers 
operation without drawing 
on the Apples 6502 main 
processor. The data most 
frequently accessed is main- 
tained in these buffers. while 
the contents of infrequently 
accessed buffers are rotated 
to hold new data. The 
manufacturer uses SMD 
(surface-mounted devices) 
technology to combine the 
necessary circuitry on a 
single board. 

The Kache Board sells for 
$695. Contact Ohio Kache 
Systems Corp.. 75 Tahlequah 
Trail, Springboro, OH 45066. 
(800) 338-0050: in Ohio, 
(513) 746-9160. 

Inquiry 627. 


MAS 2122 Two-Chip 
Modem 


he MAS 2122 modem 

from Micronas is an in- 
tegrated two-chip product 
that operates in two modes. 
In basic mode, it functions 
as a stand-alone modem 
with the standard CCITT in- 
terface circuits. In extended 
mode. its two chips operate 
under the control of a 
microprocessor. The circuitry 
allows for serial or parallel 
ІЮ interface. 

This product provides 
CCITT V.22 А, В. and У21 
and Bell 212A, 103. and 113 
modem capability. It also 
gives you dual-tone multifre- 
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Ohio Kache Systems Kache Board. 


quency generation, call- 
progress tone detection, in- 
ternal UART. and timing se- 
quences for automatic hand- 
shaking. With these features. 
the MAS 2122 can dial. 
monitor calls, create asyn- 
chronous data, and provide 
worldwide modem capa- 
bility. 

The MAS 2122's design 
consists of two ICs: the MAS 
7246 and the MAS 7247. 
The MAS 7246 includes all 
the circuitry required for a 
microprocessor or RS-232C 
interface, a UART. 300- and 
1200-bps modulators and 
demodulators, a scrambler 
and descrambler, and com- 
plete timing and logic for 
generating and answering 
the modem handshake. It 
also has six internal contro! 
and status registers that pro- 
vide access to signals on 
both ICs in the micropro- 
cessor configuration. 

The MAS 7247 contains 
the filters, line equalizers, 
transmitter amplifier, DTMF 
pilot tone generator, call- 
progress tone detector, 
digital AGC. carrier detector. 
and system clock. If you 


need a different equalization 
network, the MAS 7247 
allows for adding an alter- 
native network. 

The two-chip. 1000-piece 
price for the MAS 2122 is 
$65 to $75 depending on 
the interface. Contact 
Micronas Inc., РО. Box 42, 
SF-0044| Helsinki. Finland: 
tel: 562 3300; Telex: 
810069]. 

Inquiry 628. 


UNIX/MMU for Stride 
400 Series 


tride Micro offers UNIX 

System V and a mem- 
ory- management unit (MMU) 
for its 400 Series of micro- 
computers. UNIX System V 
for the Stride runs with no 
wait states at 10 MHz on 
the 68000 while using active 
memory management. It ap- 
plies up to 2 megabytes of 
RAM on the main CPU 
board. An optional 10 
megabytes of RAM adds a 
single wait state. The MMU 
option plugs into the 68000 
microprocessor socket. 

UNIX is shipped on a 

45-megabyte И-іпсһ stream- 
ing-tape cartridge. The UNIX 
package includes four com- 
pilers (С, FORTRAN 77, 


SNO, and BS) and all the 
standard development tools. 
An EMACS editor is avail- 
able separately. The system 
supports all the Stride hard- 
ware options, such as tape 
backup, floating point 
arithmetic, and local-area 
networking. 

Suggested retail price for 
UNIX is $1175; you can also 
order it on disk for an addi- 
tional charge. The MMU 
hardware option is $500. 
Contact Stride Micro, 4905 
Energy Way, Reno. NV 
89502, (702) 322-6868. 
Inquiry 629. 


Micro Speech Lab 


oftware Research's 

Micro Speech Lab con- 
sists of a printed circuit 
board, software, a micro- 
phone. a headphone set, 
and а users manual. To use 
this speech- and slgnal- 
analysis system. you need 
an IBM PC or compatible 
with a minimum of 192K 
bytes of RAM, PC-DOS, and 
ап ІВМ color/graphics card. 

The package has five 
major modules: signal input. 
waveform display, audio out- 
put. analysis, and file 
management. You use func- 
tion keys to manipulate the 
program. 

Micro Speech Lab's sug- 
gested retail price is $1350 
($1800 Canadian). Contact 
Software Research Corp., 
3939 Quadra St.. Victoria. 
British Columbia V8X 1]5. 
Canada. (604) 727-3744. 
Inquiry $30. 

(continued) 
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SOFTWARE ә APPLE 


BASIC-to-Pascal 
Translator 


oodchuck Industries 

has developed a lan- 
guage translator that con- 
verts Applesoft BASIC pro- 
grams to Apple Pascal. Peral 
reads the BASIC source pro- 
gram from disk and 
generates the equivalent 
Pascal source code. The 
disk-based package is 
capable of translating com- 
mercial applications and has 
no restrictions on the size of 
programs it will convert. 

P-tral breaks the BASIC 
program into its parts and 
analyzes actions, formulas, 
and instruction sequences 
before translation rules build 
up Pascal code. Syntax er- 
rors are pinpointed during 
conversion; you can either 
continue or abort. You can 
make corrections to the 
BASIC program using a 
Pascal editor and don't have 
to return to the BASIC 
system. 

Requirements are an 
Apple 11+, Пе, or ilc with at 
least 64K bytes of memory, 
two drives, an 80-column 
card, Apple DOS 3.3, and 
Apple Pascal 1.1 or 1.2. 
P-tral sells for 5125; an 
upgrade is slated for the fall 
and will reportedly sell for 
$250 (or for $25 to owners 
of version 1). Contact Wood- 
chuck Industries Inc., 340 
West [7th St. #28. New 
York, NY 10011. (212) 
924-0576. 

Inquiry 631. 


Circuit-Design 
Package Runs 
on the Mac 


ү ou can design and test 
computer circuitry on 
the Macintosh with a pro- 
gram called LogiMac. The 
interactive software presents 
a "live" circuit on the 
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screen: the circuit responds 
immediately to connection. 
input, and device-parameter 
changes. You have complete 
control over device delay. 
clock speed. timing display 
resolution, and other 
parameters. 

LogiMac lets you catch 
design errors before they 
are wired into the real hard- 
ware by simulating circuit 
operation. Circuit output can 
be displayed on simulated 
devices or in the form of a 
timing diagram that graphs 
signal changes over time. 
The diagram is updated con- 
tinuously to reflect design 
and input alterations, The 
program uses five signal 
states to correctly simulate 
circuits with design errors 
such as unconnected inputs 
or conflicting outputs. 

Maximum drawing size is 
38 by 38 feet; it is limited 
only by available memory. 
Circuit or timing diagrams 
may be passed to MacPaint 
in one-page segments for 
printing. enhancement, or in- 
corporation in other 
documents. 

LogiMac is priced at 
$59.95 for single use; an in- 
stitutional license allows up 
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A display from Alphabytés MacStronomy program. 


to 20 copies and costs 
$200. For more information, 
contact Capilano Computing 
Systems Ltd.. POB 86971, 
North Vancouver, British Со- 
lumbia V7L 4P6, Canada. 
(604) 669-6343. 

Inquiry 632. 


Bulletin Board 
for Apple Ils 


he Universal Bulletin 

Board runs on Apple Ils 
and features up to 10 
message bases, uploading 
and downloading. on-line 
games, variable system 
access, electronic mail, a 
text editor, and report 
capabilities. The package is 
designed to operate as a 
remote-access message 
system suitable for business 
and personal use. А 
password function allows 
either pubiic or private ac- 
cess at the discretion of the 


SYSOP. 

The bulletin-board soft- 
ware sells for $149.95. 
Developed by Universal 
Computers (Highland Park. 
Illinois), the program is 
distributed by the Associa- 
tion of Independent 
Microdealers, 3010 North 
Sterling Аме. Peoria, IL 
61604, [309] 685-4843. 
Inquiry 633, 


Мар the Stars 
with Mac 


п astronomy program 
for the Macintosh, 

MacStronomy maps the 
Stars, moon. and planets in 
their proper locations for 
any given date and time. 
You can select the region of 
the sky you want mapped 
by setting the location on 
the earth from which the 
"observation" is to be made. 
the date and time. the direc- 
tion of the observation, and 
the field of view diameter. 

You can set the direction 
in one of two ways: azimuth 
and elevation relative to the 
point from which you're 
observing or right ascension 
and declination relative to 
the stars. Thus you can use 
MacStronomy to determine 
in what direction to look for 
objects in the sky at a 
specific time or location or 
to determine what objects 
will be visible. MacStronomy 
can also display the location 
of Halley's comet for any 
time you choose: an alter- 
nate map shows the comet's 
orientation around the sun. 

Using the mouse, you can 
point to any celestial object 
on the sky map. The pro- 
gram will display the coor- 
dinates of the star or planet. 
its name, and a brief 
description. The astronomi- 
cal information provided 
with the program is also 
supplied in text form: 
MacStronomy has a trans- 
lator to convert the text into 
an internal form used by the 
program, which lets you edit 
the database to add stars, 
planets, and galaxies. 

MacStronomy lists for $90. 
Contact Alphabyte Software. 
POB 649, Lafayette, CO 
80026, (303) 665-3444. 
Inquiry 634, 
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SOFTWARE е” IBM PC 


TopView Tools 


L attice has released a set 
of tools for developers 
who write applications that 
employ IBM's TopView win- 
dow environment. The Top- 
View Toolbasket is a library 
of more than 70 C functions 
yOu can use to control win- 
dow. cursor, and pointer 
operations. Other functions 
handle debugging and cut- 
and-paste operations. The 
Toolbasket also contains 
sample source programs 
you can use as models. 
Developed for Lattice by 
Strawberry Software, Top- 
View Toolbasket runs on the 
IBM РС. PC XT. PC AT, and 
compatibles with at least 
256K bytes of RAM (512K 
bytes is recommended). The 
price is $250; source code 
costs 5250 more. For addi- 
tional information, contact 
Lattice Inc., РОВ 3072. Glen 
Ellyn. IL 60138, (312) 
858-1950. 
inquiry 635. 


Mapping Package 


MX-3300 is a mapping 

package designed to 
assist geologists and 
engineers in exploration, 
resource analysis. mine plan- 
ning, and civil-engineering 
applications. Based on 
Magnum's GeoMetriX for 
mainframes, the program 
features grid value interpola- 
tion and manipulation. area 
and volume calculation, 
boundary definition. and 
line and point data input. 

You can use the program 

tc generate trend surfaces 
(polynomial and trigonomet- 
тіс) for analysis of data 
tendencies. Contour, 
resource, and slope maps 
(with boundary clipping) can 
be produced on the 
graphics screen ог with a 
pen plotter. Interfaces are 


available for Summagraphics 
digitizers as well as Amdek 
and Houston Instrument 
plotters; other interfaces are 
available upon request. 
GMX-3300 runs on the 
IBM PC and compatibles 
using MS-DOS, PC-DOS. or 
UNIX. It also requires a 
high-resolution graphics 
board, 512K-byte memory. 
and 10-megabyte hard disk. 
Software alone costs 53300. 
or you can buy it bundled 
with а NEC APC Ill, digitizer 
tablet. and six-pen plotter 
for $9990. Contact Magnum 
Computer Systems Inc, РОВ 
620038, Littleton, CO 80162. 
(303) 973-4407. 
Inquiry 636. 


Signal Processing 


on the PC 


LS-PC 2 is an integrated 

program for data display 
and manipulation. digital 
filtering, and advanced 
signal processing on the PC. 
PC XT, and PC AT. You can 
use the package for com- 
puting and storing fast 
Fourier transforms and 
Hilbert transforms. esti- 
mating spectral densities 
and transfer functions, per- 
forming auto- or cross- 
correlation on time-series 
data, and convolving time 
series and filter impulse 
responses. 

ILS-PC 1. which you need 
to run the signal-processing 
package. is a set of analysis 
programs for data acquisi- 
tion and manipulation. 
waveform display and 
editing. spectral display. 
statistical computation. and 
digital filtering. 

Both ILS programs require 
256K bytes of memory and 
a graphics board on a PC 
running DOS 2.1. In order to 
get the programs running at 


minicomputer speeds, the 
vendor states that you'll 
need a math coprocessor. 
The license fee for ILS-PC | 
is $995; for ILS-PC 2, it's 
$1495. Contact Signal 
Technology inc.. 5951 Encina 
Rd., Goleta, CA 93117. (805) 
683-3771. 

Inquiry 637. 


A Bridge 
to Macintosh Office 


angent Technologies’ 

IBMacBridge enables 
IBM PCs and compatibles to 
tap into the Apple Macin- 
tosh Office. The iBMac- 
Bridge card slips into a PC 
expansion slot and lets you 
directly access Apple prod- 
ucts, including the Laser- 
Writer, through the AppleTalk 
network. The package in- 
cludes software that con- 
verts text created with PC 
word processors (WordStar, 
for example) into PostScript 
files. 

[п addition to printing text 
and graphics on the Laser- 
Writer, you can use a PC to 
transfer files with Macs, act 
as a file server for the 
Macintosh Office. access 
other servers on Applefalk. 
and serve as a gateway to 
other networks. 

IBMacBridge has a sug- 
gested retail price of $595. 
For more information. con- 
tact Tangent Technologies. 
Suite 100, 5720 Peachtree 
Parkway, Norcross, GA 
30092, (404) 662-0366. 
Inquiry 638. 


Pascal for 8086 
Family 


P rofessional Pascal is a 
resident and cross com- 
piler that runs under М5- 
DOS on all the processors 
in Intel's 8086 family. It can 


generate code for any of the 
processors, including the in- 
structions special to the 
80186 and 80286. A VAX 
resident compiler is also 
available. 

The Professional Pascal 
compiler produces the op- 
timized cade. Among the 
optimizations are common 
subexpression elimination. 
retention and reuse of 
register contents. short- 
circuit evaluation of Boolean 
expressions, and constant 
folding. The compiler sup- 
ports five memory models: 
small, compact, medium big, 
large. and ROMable. Using 
the Microtec Linker or other 
Intel-compatible linker, you 
can specify areas of RAM or 
ROM for any code section. 

Microtecs package sup- 
ports more than 200 distinct 
error and warning diagnos- 
tics. Run-time library 
routines and utilities include 
String and heap operations, 
a portable 1/0 library. access 
to the command line and 
environment variable, and 
system interfaces. Extensions 
provide machine-dependent 
operators, varying-length 
Strings (up to 64K bytes). 
three precisions of integer 
and floating arithmetic, and 
[EEE floating-point math. 

A single license with one- 
year warranty costs 5895. 
Professional Pascal requires 
225K bytes of main memory 
for operation and at least 
|.2 megabytes of hard-disk 
memory for installation. For 
more information. contact 
Microtec Research Inc.. POB 
60337, Sunnyvale, CA 
94088, (408) 733-2919. 
Inquiry 639. 

(continued) 
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WHAT'S NEW 


SOFTWARE ® OTHERCOMPUTERS > > 


Programming 
Environment 
with Al Module 


© uperforth 64 + Al. ап 

# integrated package for 
the Commodore 64, is a 
programming environment 
that includes an artificial- 
intelligence module and ad- 
уапсесі math capabilities. 
The package is designed to 
help you develop expert 
systems. 

At Superforth's core is а 
programming language that 
lets you define your own 
English-like “word” func- 
tions. These words are 
stacked to create rules; an 
interpreter then applies the 
rules to make decisions. 
Antecedent and consequent 
reasoning are possible. 

The program incorporates 
the utilities needed to write 
applications, including full 
control of color graphics: 
sound, music, and sprite 
editors: trace and decom- 
piler facilities: and virtual 
memory. Superforth 64 + Al 
sells for $99. For more infor- 
mation, contact Parsec 
Research, Drawer 1766. Fre- 
mont, CA 94538, (415) 
651-3160. 

Inquiry 640. 


Four for Color 
Computer 


omputerware has re- 

leased four programs 
for the TRS-80 Color 
Computer. 

The О5-9 Macro Condi- 
tional Assembler, or Mac. 
produces OS-9 modules and 
supports standard 6809 
assembler mnemonics and 
directives. It can handle con- 
ditional assembly, repeat se- 
quences, and inclusion of 
source library files. All Mac 
source files are compatible 
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with those produced by the 
Microware assembler. Mac 
requires OS-9 and 64K bytes 
of memory. It costs $49.95. 

The OS-9 Text Formatter 
interfaces with any editor 
that produces standard 
ASCII text files. It's also 
NROFF-compatible. Among 
its features are centering. 
page numbering. and 
dynamic dates. The format- 
ter requires 64K bytes of 
RAM and OS-9 and costs 
$34.95. 

For development under 
05-9, Computerware offers 
CBUG, а screen-oriented 
debugger with a disas- 
sembler, single-step 
capabilities, memory win- 
dow, and access to the OS-9 
shell. It also has a built-in 
hexadecimal calculator. 
CBUG. which sells for 
$39.95, requires 64K bytes 
of RAM апа OS-9. 

Color Connection Ш is а 
communications package 
that works with Hayes and 
Radio Shack modems. It in- 
corporates CompuServe's 
Protocol B. XMODEM proto- 
cols that download directly 
to and from disk. and an 
automatic XON/XOFF proto- 
col that downloads directly 
to disk. The price is $49.95. 
At least 32K bytes of RAM 
is necessary. 

When you order any of 
these packages, add $2 to 
the cost for shipping. Con- 
tact Computerware. РОВ 
668, Encinitas, CA 92024, 
(619] 436-3512. 

Inquiry 641. 


Atari EEPROM/ 
EPROM Programmer 


esigned to convert an 

Atari into a develop- 
ment tool. the Proburner 
can be used to program 
EPROM types 2716 through 
27128 (plus the 2532) and a 
variety of 2K-byte through 
8K-byte EEPROMS. The car- 
tridge plugs into the slot of 
the Atari 400/800 and 
ХЫХЕ series. 

Among the functions the 
Proburner provides are 
copy, erase check, verify, 
and burn in. Binary files can 
be stored or loaded to disk 
Or cassette. You can call a 
monitor for memory display 
and changes, block moves, 
and printer dumps. The unit 
can also run chips from its 
Socket. Because Proburner 
offers electronic configura- 
tion for each EPROM type. 
you don't need adapters or 
switches. 

Proburner costs $149. Con- 
tact Thompson Electronics 
Ltd.. Suite 502. 7 Jackes 
Ave. Toronto, Ontario МАТ 
ЕЗ. Canada. (416) 960-1089. 
inquiry 642. 


Widen Your Screen 


ou can enlarge the 

40-column LCD screens 
of the Tandy Model 100 and 
the NEC РС-8201 with T-View 
80. The software transforms 
a 40-column screen into a 
movable 60-column window 
on an 80-column display. 


WHERE DO NEW PRODUCT ITEMS COME FROM? 

The new products listed in this section of BYTE are chosen from the thousands 
of press releases, letters, and telephone calls we receive each month from 
manufacturers, distributors, designers, and readers. The basic criteria for selection 
for publication are: (а) does a product match our readers interests? and (b) 
is il new or is it simply a reintroduction of an old item? Because of the volume 
of submissions we must sort through every month, the items we publish are 
based on vendors’ statements and are not individually verified. if you want 
your product to be considered for publication (at no charge], send full infor- 
mation about it, including its price and an address and telephone number 
where a reader can get further information. to New Products Editor. BYTE. 
425 Battery St.. San Francisco. CA 94111. 


TView 80 can use the 
machines text-processor 
and telecommunications 
programs. You can adjust 
word wrapping to any width 
up to 80 columns. The 
package has a suggested 
retail price of $39.95 and 
comes with a utility that 
keeps track of file sizes and 
manages memory. It's 
available at Radio Shack 
stores or from Traveling 
Software Inc.. 11050 Fifth 
Ave. NE, Seattle WA 98125. 
(206) 367-8090. 

Inquiry 643. 


Improvising 
Commodore 


antus, a music program 

for the Commodore 64. 
improvises its own tunes 
based on your input. Instead 
of typing notes, you enter 
choices for tempo, harmony, 
rhythm, counterpoint, voice 
range. and tone color. Can- 
tus uses these selections to 
create, in real time, its three- 
voice improvisations. 

Each set of choices 
becomes a patch. The soft- 
ware comes with more than 
65 patches representing a 
variety of musical styles. You 
can modify and store any 
patch while Cantus is perfor- 
ming. A graphic display 
shows the notes as they 
play. 

Cantus was created by 
Michael Riesman, a com- 
poser and performer who 
has worked as musical direc- 
tor of the Philip Glass 
Ensemble. 

No musical knowledge is 
required to operate the pro- 
gram, but you do need a 
Commodore and $54 (plus 
$2 shipping). Contact Algo- 
Rhythm Software. 176 
Mineola Blvd.. Mineola, NY 
11501, (800) 645-4441: in 
New York, (516) 294-7590. 
Incuiry 644, 


What the world really needs 
isa99 cent 
Double Sided, Double Density Diskette 


with a LIFETIME WARRANTY! 
And DISK WORLD! has it. 


introducing Super Star Diskettes: 
the high quality diskette with 


the lowest price 


and the best LIFETIME WARRANTY! 


In the course of selling more than a million diskettes 
every month, we ve learned somelhing: higher prices don't 
necessarily mean higher quality. 

In fact, we've found that a good diskelte manulacturer 
simply manufacturas a good diskette тю matter what 
they charge for И. (By way of example, consider that none 
of the brands thal we carry has a return rale of greater than 
1/1,000th of 1 percent!) 

In other words, when people a more expensive 
diskette. they aren't necessarily buying higher quality. 

The extra money might be going loward Hashier adver- 
lising, snazzrer packaging or simply higher profits. 

Bul the extra money in a higher price isn't buying better 


quality. 
All of the good manufacturers put out a good diskette. 
Penod. 


How to cut diskette prices 
... without cutting quality. 


Now this discovery posed a dilemma: how to cut the 
orice of diskettes without lowering the quality. | 

There are about 85 companies claiming to be “diskette” 
manufacturers. 

Trouble +s, mast of them aren't manufacturers. 

Rather they are fabricators or marketers, taking olher 
company's components, possibly domg опе or more steps 
of the processing themselves and pasting their labels on 
the linished produci. 

The new Eastman Kodak diskettes. lor example, are one 
of these. So are IBM 5%” diskettes. Same lor DYSAN, 
Polaroid and many, many other familiar diskette brand 
names. Each of these diskettes is manufactured in whole 
or in part by another company! 

So, we decided to act just like the big guys. That's how 
we would cul diskette prices...without lowering the 
quality. 

We would v out and lind smaller companies to manu- 
facture a diskette to our specifications. ..specifications 
which are higher than most.. and simply create our own 
“name brand" diskette. 

Name brand diskettes that offered high qualily at low 
prices. 


DISKETTE STORAGE 
CASES 


DISK CADDIES 


The original flip-up holder for 
10 5% diskettes. Beige or Grey 


only. 
$1.65 ea. + .20 Shpng. 


DISKETTE 70 STORAGE 
бизі-ігее storage for 70 5%” 
diskettes. Six dividers included. 
An excellent value. 
$11.95 ea. +$3.00 Shpng. 


HOURS: 
Human: fAM-G6PM Central Time, Monday through Friday 


Answering Machine: 6PM-SAM, All Times 
MUI MAIL: 24 hours а day. 


DSDD 
.99 ea. 


Qty. 50 


5%” 
SSDD 
.91 ea. 
Oty. 50 
Super Star diskettes are sold m multiples of 50 only Disketles are 


shipped with white Tyvec siseves, reinforced hubs, user ID labels 
and write-protect tabs. 


Boy, did we get lucky. Our Super Star 
Diskettes are the same ones you've been 
using for years...without knowing it. 


In our search for Ihe low priced, high quality diskette of 
our dreams, we lound something even more ere 

We found that there are several manufacturers who 
don't give а hoot about the consumer market for their 
diskettes. They don't spend millions of dollars in advertis- 
Ing trying to get you, the computer user, fo use their 
diskettes. 

Instead, they concentrate ther efforts on шта out the 
highest nm diskettes Ihey can...because they sell 
them to the software publishers, computer manufacturers 
and other folks who (in turn) pul their name оп them. and 
sel! them for much higher prices to yau! 

After all. when a software publisher or computer manu- 
facturer or diskette marketer puts thar name on a diskette, 
they want il to work tme afler time, everytime. (Especially 
soltware publishers who have the nasty habit ol copy- 
protecting thew orginals!) 


HOW TO ORDER: 


ORDERS ONLY: 
1-800-621-6827 
(іп Шіпоіз: 1-312-256-7140) 


INQUIRIES: 
1-312-256-7140 


FOR FASTEST SERVICE, USE NO-COST MCI MAIL: 
Ош address is DISKWORLD. II's a FREE MCI MAIL 
latter. No charge to you. (Situation permitting, we'll | 
ship these orders in 24 hours of less.) 

SHIPPING: 5%" & 3%" DISKETTES—Add $3.00 per sach 
100 or fewer diskettes OTHER ITEMS: Add shipping charges 
as shown in addition to other shipping charges PAYMENT: 
VISA, MASTERCARD and Prepaid orders accepted. COD OR- 
DEAS: Add additional $3 00 special handing charge APO, 
FPO, АК. НІ & РЯ ORDERS: Include shipping charges as 
shown and additional 5% of total order amount to cover PAL 
amdinsurance We ship oniy la Uneted States rm 
tor those ішегі above 5. Шило residents, add 8 
Sales 


tax 
MINIMUM ORDER: $35.00 ог 20 diskettes 


Super Star Diskettes. You already know 
how good they are. Now you can buy 
them...cheap. 


Well, that's the story. 

Super Star diskettes don't roll off the boat from Pago- 
Pago or emerge from a basement plani just east of 
Nowhere. 

Super Star diskettes have been around for years.. and 
you've used them for years as copy-protected soltware 
originals, unprotected originals. Sometimes, depending 
on which compuler уси owi., the system masler may have 
been on a Super Star diskette. And maybe more than once, 
you've boughl a box or two or more of Super Star diskettes 
without knowing it. They just had some “big” company's 
name ол ет. 

Super Star Diskeltes are good. So good that a lot of 
major soltware publishers, computer manufacturers and 
other diskette marketers buy ther in the tens or hundreds 
of thousands. 

We buy them in the millions. 

And than we sell them to you. 

Cheap. 


When every little bit counts, 
it's Super Star Diskettes. 


You've used them a hundred times...under different 
names, 

Now, you can buy the real McCoy, the same diskette that 
major software publishers, computer manufacturers and 
diskette marketers buy...and call their own. 

We simply charge less. 


Super Special! 


Order 50 Super Star Diskettes 
and. we'll be happy to sell you an 
Amaray Media-Mate 50 for only 
$8.75, shipping included. .a lot 
less Ihan the suggested retail price : 
of $15 95 PF 


Regular DISK WORLD! price: $9.69 ва. 
+ $2.00 Shpno. 


The Super Star 
LIFETIME WARRANTY! 


Super Star Diskettes are uncondiltonally warranted 
against defects in onginal material and workmanship 
50 long as owned by the original purchaser. Returns 
are simple: just send the defective diskettes with proof 
of purchase, poslage-paid by you with a short expla- 
nation of the problem, and we'll send you the replace- 
ments. (incidentally, соНее stained diskettes and 
diskeltes with staples driven through them don't 
qualify as "delective".) 


WE WILL MEET OR BEAT ANY NATIONALLY 
ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES 
SUBJECT TO THE SAME TERMS AND CONDITIONS. 
629 Green Bay Road 


Wilmette, lilinois 60091 
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DISK WORLD!, Inc. 


Inquiry 103 


Inquiry 87 


The latest CCT implementation of the new 
generation Intel 16-Bit Processor technology. 
This means extreme speed, unequaled power, 
and the ultimate in reliability, and of course, the 
innovators at CCT behind it. 


SYSTEM 
SERIES 


This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (BMHz), on the 2862 CPU 
board. This combination, along with СотриРго DMA controllers and VO boards, yields a dramatic improvement in system 
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multitasking machines. The CCT4 
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type 
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when 
available), all software written for the IBM PC machines. This series is for the serious business/scientific user. 


State-of-the-art power in it's basic form. Consists of CCT-286Z CPU board and CCT-M256 (256K), along with Com- 
puPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and 
CP/M 80 and CP/M 86, and with SF-200 surge suppressor system. .......................... $5,495.00 


Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hard/floppy 
combination drive subsystem, at the published pricing. ................................... $4,375.00 
(Example: CCT-4B Mainframe with CCT-10/1 = $6,548.00) Plus cost of selected drive subsystem 


Muiti-user/hard disk power. As the 4B, with the CCT-M512 (512K static RAM board) instead of M256; Interfacer З in- 

stead of Interfacer 4; SF-400 instead of SF-200, plus Concur. DOS 8-16 OS. (6 user system)........ $6,075.00 

(Example: CCT-4C Mainframe with CCT-40/1 = $9,248.00) Plus cost of selected drive subsystem 

Limited Time Offer - FREE Supercalc 86 with апу CCT-4 
The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in, 
and the CCT unconditional 12 month direct warranty. 

CCT-M512 ССТ introduces it's 512K static RAM board. IEEE Standard 12MHz. 512K іп one slot! Introductory Price: $1,799 
CCT-M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system ..... 


CUSTOM COMPUTER TECHNOLOGY / BOX 4160 / SEDONA, ARIZONA 86340 
TOLL FREE ORDERING: 800-222-8686 / For technical support / service: 602-282-6299 


— сна ЭЖ ç Э ———Ы 5 


EU TEE ac issues for sale 


твт | 1982 [ 1983 | 1984 | 1985 
s325) [83.70] 84.25 [ 3425 
Feb, 
мае | $3.70] 83.70] 5425] 5425 
Apri 
May | [5370 [ 370 s425] 5425 


Prices include postage in the US. Please add 5.50 per 
copy for Canada and Mexico; and $2.00 per copy to 
foreign countries (surface delivery). 


[] Check enclosed 


Payments from foreign countries must be made in 
US funds payabie at a US bank. 


[] VISA [] MasterCard 
June | — | $370 | $30 | 525 5425 
зз зза | we 


[53.25] s370] 3425| s425] 
[83.25] $3.70] 54.25 s425] — 
[83.25] $3.70] 54.25] 355]  ” 


Please allow 4 weeks for domestic delivery and 12 
weeks for foreign delivery. 


Special BYTE Guide to ІВМ PC's — 54.75 NAME 

Circle and send requests with payments to: ADDRESS 

BYTE Back Issues СІТҮ 

Р.О. Вох 328 

Hancock, NH 03449 STATE 21Р 
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TOLL-FREE 
ORDERING: 
800-222-8686 


‘CUSTOM COMPUTER 
TECHNOLOGY 


FOR TECHNICAL SUPPORT/ 1 CCT PLAZA — PO. ВОХ 4160 — SEDONA, ARIZONA 86340 


SERVICE / IN ARIZONA: 
602-282-6299 


Purchase your Hardware and Software directly from an OEM / Systems integrator Take advantage of our buying power! We stock a 
full ine of Board Level Components, Software and Peripherals. Call for your needs. We'll give you the Lowest Prices, and the Technical 
Support and Know-How we are quickly becoming well-known foc Satisfied Customers Nationwide. The Nation's Custom Systems House 


for Business, Education and Science. Сай for a system quote. CCT implements tomorrow's technology today! 


• FOREMOST QUALITY е ADVANCED SUPPORT е REASONABLE COST 9 


80286 NOW! 


L] CCT-286Zis our model designation 
for the МІ-286 dual processor board 
from Macrotech. it features the super 
high speed combination of 2-80Н and 
80286, with provision for the 80287 
math chip. Directly replaces 8085/88 
and 8086 CPUs running CP/M, MP/M 
Concurrent DOS, and MS-DOS, at 
throughput increases of 3X to 5X! 
SPECIAL PRICE- $895 
80287 Option - Installed - $250 


SEE THE CCT-4 SERIES 
USING THIS BOARD 
DETAILED ON THE FACING PAGE 


NEW—TRUE 
IBM PC INTERFACE 
ULTRA HI-RES GRAPHICS! 

CCT S-100/PC is a break-through for the 
Science/Business user Min-enciosure ac- 
p PC & compatable boards and direct- 
d connects to your S-100 system, running 

DOS or Concurrent DOS. Hercules™ 
Graphics System—Coming this May! 


! | THE BEST OF BOTH WORLDS !1 | 


LIBERTY TERMINALS 
е Superior Reliability ә 
110-14" GREEN-80/132 Column .... $499 
110-14" AMBER ................ $519 


200-14" GREEN-80/132 Super Deluxe $569 
| 200-14" AMBER ..,............. $589 
OKIDATA PRINTERS - Top Quality 
82-80 Col. CALL 83-132 Col. . CALL 
92 - 2 .CALL Lt зу: ст 

84 - 132 Col/200cps—Top ine.. 

For Serial Interfaces—Add....... CALL 
TOSHIBA P351 - 288 CPS/24 PIN - $1499 
DIABLO — Letter Quality Series 
Model 620 .. $969 Model 


WE HAVE ALL SOFTWARE—CALL 


NEW 


e CPU 8085/88 - 6Mhz 8085/8Mhz 8088 « 


630 .. $1799 | 


$ ACROSS THE BOARD PRICE REDUCTIONS $ 


mas COT DISK DRIVE SYSTEMS sss" 
S-100 HARD DISK SUBSYSTEMS 


Professionally engineered ST-506 type systems for the business market S-100 Computer user. In- 
cludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted, 
burned-in. Provisions for up to two hard disks in each system. We include operating system update. 
CP/M BO, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (/1 Systems are CCT innovated hard/floppy 
combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty. 


ССТ-10(11- MEG) .............. SHIRE CETA ..................... $2049 
ССТ-20 (22 + MEG) .............. ZEB ULM ..................... $2569 
ССТ-40 (36 + MEG) .............. $2499 ССТ-40/1 ..................... $3049 
CCT-60 (58 + MEG) (Мем).......... 33899 OCT-40H ..................... $4249 
ССТ-90 (87 + MEG) (New) .......... $4909 CCT-90M ..................... $5459 
ССТ-125 (123 + MEG) (New) ........ ДОА СЕЛУ .................... $6649 


10 MEG REMOVABLE CARTRIDGE DRIVE SYSTEM 
for hard disk back-up — DMA using Disk 3 controller. 
Super fast/Ultra reliable — Available April 


FLOPPY SYSTEMS Би DSDD 


ІВМ Compatible Tandon 320K. Extra Heavy Cabinet 
accommodates two drives, hard or floppy. + wale ААТ, 
‚ $1229 сини in. Perfect for our PC-DOS Package ..,. $399 
~ CCT-8/5 * FULL ІВМ COMPAT ABILITY 

One Mitsubishi 8" DSDD (1.2 Meg)/One 5-74" DSDD (360K) IBM Drive 
Both 3ms step rate — For Concurrent DOS and PC DOS ......................... $1029 


CCT-2.4 е Dual 8" DSDD 
Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure, 
removeable filter air system, ке ad Bumed in. The 
fastest system available: . 


x SUPERPRICES x COMPUPRO COMPONENTS x INSTOCK ж 


е Disk Aw/CP/M-$498 • СРИ В086/10 - 5359 e  SPU-Z-? 
CPU 8085/88 - $229 5 CPU 286 - $849 e CPU 68K - 10Mhz - $359 
PCGraphics-$300 e  Disk3-$459 е  RAM?2(256K)-$1178 + FAM 23/64K - $279/128K - $489 
NEW — M-Drive/H - 512K - $469 / 2 Mog - $1989 
Enclosure 2 Desk - $699/Rack- $49 © lnterfacer 3 - $409 © interfacer 4 - $289 е System Support 1 - $299 
Concurrent 005 8-16 (СОТОМХ) - 3309 е — CP/MBO(CCTHMX)-$125 е CP/M 86 (CCTTMX) - $175 


CPU-Z-$229 е Disk 1A- $399 


aim ot ж -$199 = СР/М 68К (ССТСХ) - $279 › Operating System Updates/Remakes - $30 


CCT-1 — ENTRY LEVEL 5-100 BUSINESS SYSTEM 

е Enclosure 2-Desk-21 Slat Mainframe • е CCT-2.4-Dual B" Mitsubishi 
0500 Drive System - 2.4 Megabytes • SPECIAL PRICE 
е Disk 1A - DMA Floppy Disk Controller e » CP/M B0 - 2.2 НМХ - CCT Modified * 
г RAM 23 - 64K Static RAM - 12Mhz * a All Cabling, Complete CCT Assembly, 


е |nterfacer 4 - 3 Serlal/2 Parallel /0е — Testing, and Minimum 20 Hour Bum-in • 63,37 5 


RUNS ALL STANDARD 8" CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 


Prices & availability subject tp change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to anyone. All producis we sell are CCT individually tested 
and set up tor your system - Plug-In & Gol Arizona residanis add sales tax. CCTS Trademark — Custom Computer Technology; MS-DOS* Trademark — Microsoft; ІВМ? Trademark — 
Intemational Business Machines; CompuPro® Trademark — W. Godbout; CPAM® MP/M® Trademarks — Digital Research; HERCULES™ Trademark — Hercules Computerfechnology 
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Inquiry 313 
| 8g E BÉ BÓ B NB NB P ИШ ЕШ ЕШ ЕН И ЕЕ ЕЕ ЕН ЕЕ ЕЕ ЕЕ ЕН ЕН ЕЕ иш иш иш ЕЕ иш иш ЕЕ иш БЕ БЕ БЕ БЕ ІШ 
EJ MEE 1-900-421-5775 (Order Oray) TERMS. МБА MASTERCARD COD ricas or Corage ME 
«Ша. 


ғ. I [2331 644-1140 (CA Order А inio } Crech Apparet Check Aiow 2-) Wasks қа Caang) жа 
3 bow " | ny - STORE HOURS мдан È MC $100 Kx 2 LER. ptus SÓC fev мел add LD Б 


Сам тектің add Cam Saps Tas $10 00 Manenum Ores 


ЧЄ 12603 Crenshaw Blvd., Hawthorne, СА 90250 sa ine: Whom 9м ага Ago sre теуене каерде нов В коре 


Ш 135 WATT POWER BUPPLY........ o. B 97.00 
3 SUN-XT сом PUTER SYSTEM ү & 450 WATT POWER ӘЦРр,ҮҰ..................... 8118.00 Е 
1 r S төп RH | 8 FULL-FUNCTION KEYBOARD ...................® 78.00 L 

SUN-XT B MULTI 1/0 CARDIRWC. CLOCKCALENDAR, SERIALPARALLEL). ‚ , $789.00 
Ш маш ` E MONOCHROME GRAPHICS CARD | B HARD DISK CONTROLLER W/CABLE в 
H Р | а 198 W POWER SUPPLY | (10MB & 2058) Se, 0 fi 
[8 = a Іс Б Ш PARALLEL PRINTER PORT............ 5........5 3800 a 
ғ IBM-XT COMPATIBLE ы АВУМС R8 232 CNRD ...... 222 паваоватвна е "X 58.00 D 

в ————— ais — $995.00 | a APPARAT EPROM BLASTER (28 PN. 24 PIN) . ........ 8128.00 
Ш SUN-XT CPU BOARD MULTI-FUNCTION | № TEAC 558 DISK DRIME (3600) («iier nnn s 89.00 B 
ш 8088 MPU BOARD Ш IBM UP GRADE KIT (4164 45ONS) ......... econ BBLSO/Kit E 

H - т OL | = ача Ш ІВМ UP GRADE КІТ (41255 15056) ............... 648.00/Кі 
B № DIMENSION SAME AS ІВМ PC/xT | E CLOCK CALENDAR | Ш MICROLOG Z808 CO-PROCEBBOR Рр 

gr om lcm ms e (MULTLFUNCTION) NO RAM ............................ 6450.00 

$195.00 и ао алам оак $159.00 DEALER & OEM INQUIRIES INVITED!" 
APPLE COMPATIBLE & GENERAL PRODUCTS 

Ш MONOCHROME COLOR GRAPHICS CARD Ё 
GRAPHICS CARD B ms d ннн Um [ Ш SUN 280 CARD (w/o SOFWARE APPLE i & 1+ ONLY}.......8 39.00 Б 

% - —-—-————— Ш 640 s 200 Hi-REN І Ш SUN BO COLUMN CARD (APPLE | & 1+ ONLY) .........8 89.00 

x Ш 320 х 200 LO-RER 

Ш n к: 25 text месе нс Ш POWER БУРРІҮ(лмғ)........................... s 52.00 [ 
Ш RUM LOTUS 1-2-2 ETC. @ WITH LIGHT PEN INTERFACE А Я CBDLIND РАМ..................................”% 38.00 i 

Ш = wets алди painten pont 0 $105.00 p = FLOPPY DISK сомтношЕн....................& 33.00 
$149.0 | ШШ 48K ВАМ ОДИ... оов оосо ннан ава вв о Р 28.00 li 

| | @ PARALLEL PRINTER CARD W/CABLE...........$ 38.00 
X мак АЙ. је. | № APPLE COMPATIBLE DISK DRIVE ..............$138.00 - 
DOUBLE DENSITY В HARDWARE Í Ш SAM SUNG TTL MONITOR [AMBER OR GREEN) Ё 

Ш RUN Ё INTERNAL 8 2 EXTERNAL @ FITS IBM POWER SUPPLY | FOR IBM arer к”. жолменен, ннен | 
eo 559.00 оо 12" ВАМ Wad MONITOR tennes сомғозто......% 85.00 Ё 
ы $53. | m 14" SUPER COLOR MONITOR ce 654 x 490) .......СөЗ85.00 Ш 


aes е 


а To Explore, 
Protect 


You and I share a great love of this 
earth. 

The ocean's pounding surf, Spring 
covering the earth with that season's 
newness, a bird's song reaching 
out, ..and we are moved. 

We enjoy the earth's beauty, its 
grandeur. The endless sweep of colors, 
and sounds, and everywhere, the 
excitement of life. 

And we of the Sierra Club join 
together to protect the earth. 

We invite you to join with us. To 
explore, to enjoy. To protect this 
wondrous earth. For all of 
us. . . forever, 

For membership information, write 
Sierra Club, 530 Bush Street, San 
Francisco, СА 94108, (415) 981-8634. 


Sierra 
Club 


p i d 
Е” т" 
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CompuS$ave 
Call Toll Free: 1-800-624-8949 


ARIZONA RESIDENTS CALL (602) 967-3532 | 
PRINTERS : SUPER SPECIAL COMPUTERS 


HAYES SMARTMODEM 1200 


* Auto Dial e Auto Answer 
e 1200 Baud e External 


HAYES SMARTMODEM 1200B/IBM-INTERNAL $334 
For All Other Models And Modem Software... Call 


BOARDS TERMINALS DISK DRIVES 


AST FLOPPY AND HARD ORIVES 
FOR ALL APPLE, ІВМ АМО 
COMPATIBLES 


e Alpha Omega æ IOMEGA 
е Apple • Micro Sci 
e Cogita * Rodine 
+ Gamma © Seagate 
е Hitachi e Tandon 


HAZELTINE • IBM » Teac 
А! Models è Mitsubishi e Matsushita 


PARADISE 
Multi Display Card 
Modular Graphics Card 


АЙ Other Турез.... .... 
AND PRINTER SUPPLIES M 
AVAILABLE FOR MOST ALL QUADRA 
PRINTERS Quadboard W/64K........ : 


Quad 512+ W/64K 
AM Other Types 


MODEMS қаны 


ANCHOR 
Volsmodem/External . . 
Volksmodem 12/€External... 


NOVATION CHIPS e External Printar Buffers 
Novation Cal/External.. — .. 4164 Ram Chips 64K е Power Surge Protectors 

Apple Cat Il/External 8087 Coprocessor Chip ə Houston And Other Plotters 
Smartcal/External .. T E DISKETTES ә Kurta And Other Digitizers 
Smartcat + /Macintosh Maxell MD1 (Qty 50)... .... , е 2 And 4 Position Switch Boxes 
Smarical +/PC internal. ... Maxell MD2 (Oty 50).... ә Key Tronic And Other Keyboards 
Smartcal +/ РС Exlernal. — . Verbatim SS/DD (Qty 50) * All Types of Standard Cables 
All Other Models ., .. Verbalim 05/00 (Qty 50) е Disk Drive Cleaning Kits 
QUBIE Bulk, IBM-AT, Macintosh. . . CALL • Printer And Other Stands 
PC212AS/IBM Internal 

212АЛВМ External... . 


ORDER LINE HOURS: MONDAY - FRIDAY 


8AM-6PMISATURDAY ЭАМ-2РМ 
| PURCHASE ORDERS Send Orders & Payments to: CompuSave. 3010 S. 48th St., Suite 8, Phoenix. А2 85040 “айма CAM. 
& BID REQUESTS For Customer Service & Other Information Call Mon-Fri: (602) 967-3533 


) ELCOME Prices reflect a cash discoum of 3% 10 5% Prices and availabilty are subject to change without жағаны —— ET 


Inquiry 63 попсе Merchandise 15 shipped in factory cartons with manulacturer's warranty Minimum shipping 
charge is 54 00. Pay by wire. cashier 5 check. money order or charge. Business ar personal checks 
delay shipment 2 weeks CompuSave 15 a Division ol Adlanke Corporation (85-7) 


"KING OF THE ELECTRONICS JUNGLE" 
LEO ELECTRONICS, INC. 
P.C. Bow 1130? 
Tonance, СА 90810-1307 
Tet 213212441 80021-05685 
T, X: 28! 955 LEO 
FAX. 23977120108 


RANDOM o MEMORY 


$590 
$985 


$3: 20 
£20 00 


WE NOW CARRY: 
Dusk driven, Power supplies. 


Эк MullifuncHon boenís. 


Wy accepi checks Муха Multum Purchose Orders iram 
qang hems ied ersidubons US lure only Call ior C OL 
Сайбциғыл rasioni лн 0 Us das Зорин в UPS Add £20) 
lo quouis wad 15 00 (си ae AN mao maritachaerurs Al parti 
МКР» rpaaranbroddi Pari анис to change wiht прак 
Cun Ки volume (ищи 


Inquiry 175 


An RS-232 Break-Out-Box 
at a Fraction of the Cost. 


RS-232 Multi-Adapter Board: 9 LED's for signal 
| monitaring. 24 swilches to open amy line (excepl line 
1). 20 jumper wires allow re-wirino to amy con- 
figuration. 1 male and 1 female connector. Order 
direct? Only $59.95. All cash orders postpaid. (IL 
res. add 6% sales tax), We Accept MC, Visa. Free 
illustrated catalog of RS-232 interface and testing 
equipment. Phone: 815-434-0846. Make checks 
payahe lo; 
BB electronics 


NUFACTURING COMP 


Р.О. Box 10088, OTTAWA, IL 61350 


inquiry 30 


384K RAM/CLOCK 
FOR IBM PC & XT 


With Lifetime Warranty” 


increases your system memory and 
a clock/calendar function. 


Selectable sarng address ө 
Expands memory lo 640K DOS kmit 


With 64K RAM вестенасаоеаетдӛиғфейб 5169 


ДА Apparat inc. 


ADD оқ AND ом AMD Ом АМО ом Abt Ом 
4401 5o. Тілек Parkway / Derwer, 0080257 / 3941-1778 


Spares in Пет & Chicago г “(ha жі сесі кі хе june 1. 1994 


inquiry 21 


Communications Board 


• For IBM-PCIATIXT and | 
compatibles 

е Dual RS-422 serial interface 

е Programmable to 56k baud 

« Differential drivers to 4000 ft. 


| $345.00 
© QUA TECH, INC. 
478 E. Exchange St. Akron OH 44304 
{216) 434-31 TLX: 5101012726 


inquiry 255 


Crescent Com, Inc. 


CONTACT US TODAY! 
Remarkably 
LOW Prices— 
Very Competitive 
е ІВМ PC, XT, AT and peripherals 
* ALL APPLES including 
"Fat" MAC and peripherals 
е COMPAQ Computers 
е Most Popular Software 


Call TOLL-FREE 
1-800-325-1287 
Callfornia Only 
1-800-492-3003 
Telex 855771 


Crescent Com, inc. 
3517 Ryder Street 
Santa Clara, CA 95051 
408-738-2480 


ШЙ DATATECH 


Үрме Priced Disketres! 


Lifetime Warrant г Heb Amga! (00% Errar- Free 
Span. 5% ча ip" op 1 Box 


op ОО. 


эм” — 
SEN Loi cms “ү? 4 $2.25 Each 


DS $2.95 Each 
SUPER-SAVINGS ON POLY-PACK DISKETTES 
Wut — WP Tabs User ІП Lanets 
8880 .. ne иссяк ааа 5.69 Each 
5500. en че тичЧе тез етте ‚ $.78 Each 
0500 . ... .” « +e $.89 Each 


Minimum order — 50 Diskeltes NM 
— MI Remdants add 4% Sales 
Тах Shipping 8 $4 ОО 100 Пикейез 
COD. add $3 00 Сей Check’ Money Order 
TO ORDER: Сай oe Write... 
Precision Data Products 
7 


РО Вох 836 
Grand Rapids. Mi 48608 
16161] 452 3457 
Michigan 1-900-632-2468 
TM Outside Mich 1800-258 0028 


5 COD. |--- 


inquiry 248 


AMBER c. 


C) Elmingles strobe. 
licker, and eye fatigue 
О Made with Lead/Stror 
tium iad glass 
that stopt X 
emission м 


L2 Available in siow decay 
medium decay 


О Comes with a 30-day 
money bark guarantee 


С} Easily installed (cons 
vim renard 


О High-contrast double 
dark lace glass that або 
cuts ШУ. radiation 


Call айт № ardar your SHI- 
View"" CRT trom Le 
ley-St Clair — 
Pius $7 for packing and 
the «айна of a Lang- UPS Shipping {517 tor Over- 
іву-51 Claw Sot i- View" seas, Parcel Post or UPS 
| CRT! Avadable ior the TRS: Blue Label) Add sales tax 
80" Тау" Каур" where applicable Visa/Mas- 
| Heath," DEC," Zenith" LterCard orders welcomed 
ІВМ РС.” Apple ШШ" and а 
| vnde variety of other 
monitors. 


TO ORDER: “лені сын ы 
сац а00 ат" 


in Mew Fork coll 212 880-0076 | 


жч 
SafeSkin... 


KEYBOARD PROTECTOR 
Remains in place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, etc. Flts 
like a second skin, excellent feel, Available ior: 
IBM-PC, AT, Apple (all), Compaq, Model 100, 
NEC 8201, C64, Zenith 150, DEC, Kaypro and 
many otherg, Send $29.95. check, M.O.. Visa 
& MC include exp, dale. Spr iby es STEE d type. 
Dealer Inquiries invited. Free brochure avail. 

Merritt Computer Products, Ine. 
2025 LEJ Fey. #180 / Dallas, Texas 75234 
(214) 942-1142 


Inquiry 197 


64K & 256K 


DRAMS 


PIGGY BACKS 
80287-3 
8087-3 
8087-2 


BITTNER 


ELECTRONICS 
899 SOUTH COAST HIGHWAY 
SUITE THREE 
LAGUNA BEACH, CA 92651 
(714) 497-6200 


Inquiry 36 


IBM РС, 256K, One Half Height 
320K Disk Drive DS/DD, Persyst 
Color Card With Printer Port, 
Taxan Green Monitor, DOS 2.1, 
PLUS a 10MB Hard Disk Sub 


System All For: 


$2599. 


IBM PC, 256K, Two Half Height 
Drives DS/DD, Persyst Color Card 
With Printer Port, Taxan Green 
Monitor, DOS 2.1, 130 Watt Power 


Supply, 10MB Hard Disk Sub 
System, PLUS 10МВ Tape Back 
Up System All For: 


$3499. 

MONITORS 
AMDEK 300 Green $135.00 
AMDEK 300 Amber $149.00 
AMDEK 310 Amber W/TTL Plug $165.00 
PGS HX-12 $465.00 
PGS MAX-12 $185.00 
PGS SR-12 $625.00 
TAXAN #115 Green Composit $125.00 
TAXAN #116 Amber Composit $135.00 


TAXAN #121 Green W/TTL Plug. —. $149.00 


TAXAN #122 Amber W/TTL Plug $159.00 
TAXAN #425 COLOR MONITOR — — $449.00 
TAXAN #440 COLOR MONITOR — _ $583.00 
ІВМ MONOCHROME DISPLAY $260.00 
ІВМ COLOR DISPLAY $590.00 
PRINTERS 
OKIDATA 182 $235.00 
OKIDATA 192 $385.00 
OKIDATA 193 $599.00 
OKIDATA 83A $555.00 
OKIDATA 92P $385.00 
OKIDATA 93Р $599.00 
OKIDATA 84Р $725.00 
OKIDATA 2350P $1925.00 
OKIDATA 2410P $1899.00 
NEC 3550 $1550.00 
NEC PINWRITER 80 Col. $699.00 
NEC PINWRITER 130 Col. $899.00 
EPSON LX 80 $249.00 
EPSON ЕХ 80 5399.00 
EPSON ЕХ 100 $525.00 
EPSON RX 100 $399.00 
EPSON JX 80 $525.00 
EPSON LO 1500 $925.00 
СОМНЕХ СЯ 420 $1895.00 
TOSHIBA 351 $1275.00 
STAR MICRONICS SG 10 $269.00 
STAR MICRONICS SG 15 $395.00 
CITIZEN PRINTER MSP-10 $375.00 
CITIZEN PRINTER MSP-15 $585.00 
CITIZEN PRINTER MSP-20 $545.00 
CITIZEN PRINTER MSP-25 $740.00 
JUKI LO 6100 $425.00 
JUKI LO 6300 $745.00 
BROTHER HR-25 $665.00 
BROTHER HR-35 $895.00 
DYNAX DX 15XL $389.00 


IBM PC SPECIALS! 


- — 
ОЯТ 


Ш oos Be * 


IBM PC, 256K, Two Half Height 
Drives DS/DD, Persyst Color Card 
With Printer Port, Taxan Green 
Monitor, DOS 2.1, 130 Watt Power 
Supply PLUS a 10MB Hard Disk 
Sub System All For: 


MODEMS 
HAYES SMART MODEM 1200 $459.00 
HAYES SMART MODEM 300... $208.00 
HAYES 1200B PLUG IN CARD $399.00 
HAYES 2400 BAUD MODEM $714.00 
POP COM 1200 EXTERNAL $375.00 
AST REACH MODEM $389.00 
QIC MODEM INTERNAL $275.00 
DRIVES 
TANDON TM-100-2 DS/DO $155.00 
TOSHIBA SLIMLINE DS/DO $139.00 
TEAC SLIMLINE DS/DD $139.00 
HARD DISKS 
10MB SUB SYSTEM INTERNAL $750.00 
EXTERNAL $925.00 
20MB SUB SYSTEM INTERNAL $975.00 
EXTERNAL —. $1150.00 
40M8 SUB SYSTEM INTERNAL ___. $1295 20 
EXTERNAL —__ $1475.00 
HARD DISKS & TAPE BACK-UP UNITS 
(EXTERNAL) 

10MB HARD DISK 
W/10MB TAPE BACK UP $1250.00 

20MB HARD DISK 
W/10MB TAPE BACK UP $1475.00 

40MB HARD DISK 
W/10MB TAPE BACK UP $1795.00 


IBM PC, 256K, Two Half Height 
Drives DS/DD, Persyst Color Card 
With Printer Port, Taxan Green 
Monitor, DOS 2.1, 130 Watt Power 
supply, 20MB Hard Disk Sub 


System Ali For: 


$3299. 


IBM PC, 256K, Two Half Height 
Drives DS/DD, Persyst Color Card 
With Printer Port, Taxan Green 
Monitor, DOS 2.1, 130 Watt Power 


Supply, 20MB Hard Disk Sub 
System, PLUS 10MB Tape Back 
Up System АП For: 


$3899. 


MULTIFUNCTION BOARDS 


AST МО MINI CARD, 1-SER. —— — — $150.00 
AST SIX PACK B4K, 1-SER., 1-PAR. — $265.00 


AST PREVIEW $309.00 
AST ADVANTAGE CARD 

128K FOR AT $495.00 
ALR CHALLENGER CARD 

128K FOR AT $395.00 
PERSYST COLOR 

PRINTER ADAPTER $179.00 
PERSYST MONOCHROME 

PRINTER ADAPTER $199.00 
PERSYST BOB CARD $395.00 
HERCULES COLOR 

PRINTER ADAPTER $179.00 
HERCULES GRAPHIC ‚ 

PRINTER ADAPTER $325.00 
STB GRAPHIC PLUS II 5325.00 


IBM COLOR GRAPHIC ADAPTER — $225.00 
ІВМ MONO PRINTER ADAPTER —— $230.00 
GENOA SPECTRUM GRAPHIC CARD $349.00 


ORCHID TURBO-186, 128K $975.00 
ORCHID DAUGHTER 
TURBO-1B6, 128K 5219.00 


GENERAL 


MAXELL DISKETTES MD2_____ $35.00/box 
MAXELL MD2-HDM FOR AT. $65.00/box 

CONTROL DATA DISKETTES — $30.00/box 
KEYTRONIC KEYBOARD KB 5151 — $189.00 


Many other products available, Please call for Low, Low Prices! 


(714) 838-7530 


2640 Walnut Avenue, Unit K, Tustin, California 92680 


Prices & availability subject to change withoul notice - ІВМ Is а registered trademark of IBM Corporation 


inquiry 377 for End-Users. Inquiry 378 for DEALERS ONLY. 
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| 
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VT100 $150 


* plus your 
PC, jr, XT, AT or compatible 


ZSTEMpc-VT100 Smart Termina: Emulator 
132-col. by windowing - no addit. hardware 
Double High Double Wide Characters 
Full VT100 lina graphics. Smooth scrolling 
2-way fle transfers inci. XMODEM and KERMIT 
Full keyboard sofikeys/MACROS 
Spoedsa to 38.4KB. High Throughput 
Color/graphica, monochrome & EGA support 
Intemational Fom Support 
Single Key DOS Access 
28ТЕМрс-УТ100 $150. ZSTEMpe-D200 3125. 
30 day money back guarantee. MC/VISA, 


KEA SYSTEMS LTD. 
#412 - 2150 W. Broadway 
Vancouver, B.C. CANADA V6K 4L9 
Support (604) 732-7411 - 

TELEX 04-352848 УСА 


Orders Toll Free (800) 663-8702 


Inquiry 347 


USA Courier 200/1200/2400...,,...... $469 
$2 


Hayes 1200 The standard 

Hayes 12008 ІНМ int. Sebo ges Preigat 

Multitech MT 212AH2 300/1200 . 

Multitech МТ 224AH 3017120072400 ,, 

Cermetek Security w/caliback е айны $599 
№ Cermetek 1200PC ІВМ int. . . $349 


BDATA BROKERS..... THE Tena PD 


№3535 Roundbottom Rd Cimi. ОН 45244 


Inquiry 93 


INTRODUCING 
MULTIPLE CHOICE 
THE ONE KEYSTROKE SOLUTION 


WITCHING 
APPLICATION PROGRAMS 


on your IBM PC XT AT 
or сора 


йк амы) Ж +. ж," аы 


177 Webster Street, бан. А-416 
Monterey, СА 930, For info, call (408) 646-1364 
Order TOLL FREE (ViSA/MC) 
Outside CA (B0) 548-2255 Ext ИЗ 
іп CA (500) 624-2644 Ext 800 


Comi unii Sepiember Т, FBS 


VIVITAR TRANSTAR 120 
RETAILS FOR $599.” 


$ CPM PORTABLE 


МЕК, sree cop PRINTER 
sul Le 


aA 
Ш mm AMT 
TELEVIDEO TPC-1 
FEATURES: 

> 64K Ram (Expandable to 128K) 
* Dual 5%" Floppy Diek Drive 

(368.6K per drive) 
* 9" Amber Graphic Monitor 
* Low Profile Keyboard with 

10 function keys 

*TeleWrite, TeleCalc, 

TeleChart CP/M 


List:$1,995.% SALE $850."* 
* INCLUDES FAEE LOP PRINTER 
EXSEL.. 200-624-200! 
OFFICE ЕОЛЛРЫСНЫТ BROKERS 716-325-5530 
eee = 


inquiry 117 


Is programming 
| 5% the latest game 
of Trivial Pursults? 
Source Locator helps you slay 


pace a a by — your isti and 
comprehensively Indexing your гости 


Crossreterence listings: your comments 


aun ae: Pecos « 


$ysiem cross-reference combining any 
number of files and languages. 


The Source Locator 


M се A E C 20 


Price inciudes shipping Mot copy protected. 
TSF Dept. A-2 
649 Mission St., San Francisco, CA 
94105 


(445) 957-0444 


Inquiry 323 


WEE erica 


ет 


Competers, Components, Hardwere and 5: отит 


4164 
128K 
41256 inti 


СОС DSDD DRIVES ..... 8 
80287 ron ат ..... жату 175 
BOET math Ceprecessor ,,.. g 
AT TURBO KITS .... 

10 mb 1/2 Winchester .. 


800-237-5758 


esas u SALES EXT. 502 
E i 
813-849-3103 — ФӘ 


Inquiry 19 


N 


9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT 


бег en inianhanga:Raskun ола вес ое, 
ИША offre А O- orc, Қыттм-соетрайіне 4" magnetic 
пре кйәүмет for the ВМ РС. baturing 


Е: apad iiss 
и Бейне for PC-DOS, 
м%-00%. 


ior чл АДАШ 


Inquiry 148 


Finally! 
"No-Stretch" Viewing 
ANGLED PRINTER STAND 


Standard & Deluxe Models available 
Deluxe fits over Disk Drive 
80/132 column available 
Priced from $21.95 
COMPUTER MEDIA MARKETING 
Dept. В-В Р.О. Вох 614 
Katy, Texas 77492 
710/392-2385 
Dealer inquiries Welcome 


inquiry 74 


Sofware for 
Engineers | — __ 
Electronic Circuit Analysis 


* Nonlinear transient, DC, AC analysis 

* Worst Case, Monte-Carlo 

* Frequency, time dependent parts 
$450. 


Logic Simulation System 
* Full delay analysis 

(min, max, typical, load dependent) 
* Ability to save simulation results 


Both have: 
* Built in editor, fully interactive 
* Macros (unlimited) 


* Large circuits 
For MS-DOS, 192k minimum 
Tatum Labs 

33 Main Street 
Newtown, CT 06470 
(203) 426-2184 


inquiry 316 


BACK TO SCHOOL 
SPECIAL SALE 


PRINTERS PRINTER DISPLAY MONITORS 4 © 
OKIDATA QUADRAM 7, 
ML182P 120595 ..,.............% 225 ACCESSORIES AmberchromelBM compatible....§ 185 
ML 182 (BM Graphics Comp : ..... 225 ORANGE MICRO AMDEK 
М1182510“Сатізде ............ 265 Grapplers ... ................ $ 85 3006 3 125 ae) 
МІ.192Р,180сря..... Mw Buf ered Grappler +, ТӨК axp.04K . 155 РИК: net oe 135 
ML192 BM Graphics Comp |. елаз 359 TOSHIBA V310A for iBM РС . а 189 
Мі 1925. 180 сря PROT ATER RTH 435 B-Directional Trac. 13517351 -. ‚$ 149/155 Color 500 Color АЫ ие ^° вк: 139 <. 
ML1983P, 160срв................ S25 Font DiskforDownloadingP1351.. 90 Color 800 RGB "Сотровї eR 
MLIG3IEM Graphics Comp ....... 525 MICROTEK Color?i0SuperHiRes:......... 545 ^ 
MLB DO EO aasbeshrtusndécenia oa бита ар авап да Grappler +) $ ine TAXAN 
киа иианкоа ни keene итр wi T ӨГ... аб, ONE 
те NARRA алиш |" Dumpling Gx чак naw. M ры - - pues panman an TAL 19 
шаззағағаеазанан» опа и ering 1 — + m r Onocnromm Wiz22..... 
Olimate20 .............. "T" 195 FOURTH DIMENSION RGB IBM i 429 PERSONAL SYSTEMS 
STAR MICRONICS | Par, Card å Cable for Appla .......$ 47 РОВ Super Hi-Res. #415....... 33 APPLE 
36-10, 120 сре, 2K buffer .........$ 29 OKIDATA RGB Super Hi-Res. $440 Best Buy . .. 499 Professional Sys. incl; Apple ПЕ w/128K & 
Cd cl ea jos — PlugandPlayloriBM ............$ 49 PRINCETON GRAPMICS ^ . B0col, tilt mon., duo disk wicon'tkit $1345 
$0-15, 150 cps, Corr. Qua L; Е 479 Traclos lord & 92 .ккжтекрізгғесееф 49 Арріе lc Lightweight Portable ...... Cail 
5@-10Dratt 8 МСО 24 wire printhead 799 JUKI мамы. ТЫЛЫ M ШШЕ 
Bi-Direc. Tractorior6100/6300 .§ 125138 Мах 2E AmberforiBM .......... 179 IBM PC Bare wiconl. & keyboard . .. $1345 
as 10" сага е Ган Serial |та”асв................. 85 c ve а LE) 5 4 Ce Ж Me Rg uh шпаты ты... Б 
LX80, i TELELE Scan Doubler .......... .. 4ө-ааж ӨЗ че жаз алака 
ҒХВО +. 160cps, 10" carriage ....... Us CABLES f 
RX100, 1005 ‚ 15” carria лезь First ІВМ PC lo Parallel Printer, ,.......$ 16 ЛАЛА m aas Pha og e — „ИЕ = | 
FX100 + , 180 cps, 15" carrlage ..... For Serial Cable, .....,.. TITTTTTETI 18 D RGB HI-Res wiGr. Text Modo .§ i bs A орру.. | 
О (хай LG МЕ “қыл Lowest Centronics MIMor М/Ғ...,.....4... 18 ОМ-14 Monochrome Amber . . — . 15 ВАО AT" Systems 
2000 ew, T. he | 
Р Dealer MBC 550-2 wil 320K Drive А sitwr ..$ 750 
oun Authorized BACK TO SCHOOL SPECIALS! ! Zine toe? 
a ИА. ito 
$С-1200, 120 cps FT &Graphics....$ 215 оссе пенная 29 
$C-1200L, 120cpsw/NLQ......... СОМРАО ОЕЅК ТОР AST B РАК + tellin. Oe 
$С-1500. 180 cps FT & Graphics.. 295 З РА Опе Drive m wI3BAK x Зы ее 
$С-1500 1, 180 eps NLO wiIBM Char. | i COMPA 
BM E ы. аты ЫМ ре 335 » 256K of Memory wiPar. Port 5299 256K, wi2- 320K Drives ........... $1885 
— Lhe aci a 475 е 10 Мед Нага Disk ee PRORP ate eens E, Б 
ary и = г. атап у = Taxan Green or Amber ANCHOR eee ee hee teow ния 
СУМАХ | Desk Тор Model3 ............... 3785 
DX15XL, 20 сре By Brother .......$ 389 $2450 АЦТОМАТЮМ Desk Тор Model4 ............... 4495 
8100, СО. 18cps w/proportional spc.$ 278 IBM PC XT Mark Xll/Volksmodem XII AE й iar ом | 
TosMiBA ^ ззикафхиию а + в ща Хе 689 : 256K of Memory $215 / $179 a 10 mag, 1 Норру, 256K, 1 par. а 
| COT итек анна 
ОР иене пево rennen $ 275 “ One IBM Floppy 64K OF MEMORY “Wyse Monitors & Exp. Chasis Available 
P351 P, Faster Пал 1351 ......... 1229 * 10 Meg. Hard Disk $9.95 SOFTWARE 
P351 PIS, омс and Моге Versatile 1275 + Color Card LOTUS DEVELOPMENT CORP 
PANABONI е Taxan #425 RGB Hi-Res & TANDON Қашан wmm ү: 
1091 wiTractor, 5. cpa, Tye. War ,. ‚$ 255 С m Gr " TM 100-2 S mphony Ш: 437 
1092, 10" carriage, 180срз........ 439 отр. Gr. ASHTONTATE — ^ 
1093, 15" carriage, 160cp5 ........ 000 $3190 1399 DBasell... $ 329 
HARD DISK DRIVES "THE COMPANY THAT DELIVERS" . DIM TER алта Бах 
TO Meg Сол tee fm IBM PC ACCESSORIES CONT ——— 
T " es eoenbuasenn EXPONENT 
10 Meg wiGont, 1yt war TE K (2 yr war) шт АТ 
| г o = n cH our Фанцицияваав 1 
ALPHA OMEGA салып 8 ЫҚЫ UE т d 
10 Meg wiController Card ,,,.......% 665 У Ea s SeríalFourSwitch ............. 99 
20 Meg wiControllerCard .......... 1000 PARADISE Color Card(Herc.comp.)wiPara, ... 158 | 
30 Meg wiControlierCard,......... 1395 Medior Өлер бей КӨРЕ | 2 AST OLSEARCH comp}... 269 MODEMS 
| Module B е 120 Six Pak + МБАК ................5 239 ANCHOR 
TA ак DRIVES USTERTYT TIT BR gg 3I 165  GamePon....... Serre. ee, REEL cono 
ТМ1002 ЮПВМРС ..............53 99 бак MEMORY UPGRADE KEYTRONICS AnchorExpress ...........-.-... Call 
64K (8 chips) 200ns & 150ns ........ 2. КВ8151 tta Жс e r a 179 
наса 260K, 100% IBMComp...$ es PERSYST BOARD MICROTEK уйе ет! Ж $ 189 
ТЕАС — Bob Hi-Res Display Adaptor. .,...,.$ 389 che am Ae = Раг. & Ser......-8 % +200 Baud Sman Modam . ........ 389 
558 Double Sided 360K ........... 99 QUADRAM olor Graphics Саға ses ....... d 1200 BforlBMPCwiSMII......... 479 
ОуайПепеіу................... 158 Quad Color 1 Board Е S 175 TECHMAR 2400 Baud Modem NIIS ee Fee 845 
Р Exp. Quadboard w/64K & Game Роп 239 PCMateb4AK exp. 1с 258К Мет. ехр.$ 99 Micra ModemilE........... ... —— 
Drives For Apple & Franklin Quadiink 3000 Run Apple sflaniBM 329 — PC Mate Мет. Brd.w/258K Inslalled 175 Chronograph ....... 2v... 180 
300 For le llc wiSftwr ....... «я Сай 
—— a APPLE & FRANKLIN ACCESSORIES да с 
ASClórlicwicabie;..... 179 ACCESSORIES ADVANCED LOGIC SYSTEMS | DISKETTES 
АБ Ya helghtforilE, ..... 188 ^ Kensington SystemSaver ........8 69 2Ег(іпв22.,,,................ PC DISKETTES 
Controller Add ж+изу араа з» 55 MICROTEK де ъа виж й 37 АРРЕЕ np (Box oi 10): экэ»пек= ати» .$ е | 
Super Serial Catd ....... .......% 138 Dol ИЖ. (Вох о410)..., 2... 2... 1 | 
5$апа!тївїасе..,.‚............$ 75 COMPUTER CONNECTION : 
MICROMAX UAM n $ я — ObIDbI. (Boxof1}....... 2% 18 
Viewmax 128K extended BO col. card РТР” P pet wiDisk Container (10) . в... 20 
for Apple ПЕ wiB4K ...... s.: 124 MICRO-SCI DbL/Dbi.wiDiskContainer,,...... 20 
NE 80col.card lor Apple NAI + ...... 139 «964K, 80Col.Card..........-..... $ 85 Bulk 50 & Up — ОБЛ, ........1 35 ва 
Ош = т _ы С SSS SSS 


d I! ORDER LINE 
Ме Stock What We Sell** (soo) 732-0304 


COMPUTER CONNECTION FIRST FOR LOWEST QUOTE! —— a 
Wo sccopt VISA, MasterCard, COD (213] 635-2809 
MAIL ORDER: Kir mt, Certified Checka er - roy аа 
17121 5. Central Avenue, Unit L {злу ria s n9 Fri. ? u.m. to B p.m. 

Cerson, Caliícenia 90746 i UA andar, Бе Res. mé Saturday 11 a.m. to З p.m. 
subecttaa 155. гавс спаса CUSTOMER SERVICE: 
VISA эъ р ре [y й 

— = m qu. prices (213) 635-5065 

NO GURCHARGE FOR CREDITCARDS This Ad supe all others. Mon Hei. acm; tesb pom. 
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DISK WORLD! is proud to introduce | 
the lowest-priced, LIFETIME-WARRANTY | 


diskettes ever! | 
And they’re BRAND NAME PRODUCT to boot! 


5.25" 990) -),70 ea. 5.25” 0900 «9.89 ea. 
5.25" DSDD-HD=*2.35 ea. 
3.50” SSDD=52.25 ва. 3.50" DSDD=52.65 ва. 


on multiples of 100 
Boxed іп 10's with heavy-duty cardboard sleeves, usar ID labels, 
reinforced hubs {where appropriate) and write-protect tabs. 


introducing Wabash Pinnacie Series Diskettes. 
aoe УА told mea ГО be writing this ad, | would 


„АЕ time, Wabash disketves were synonymous with 
Just saying that quality control was poor would be 
charitable 


2. The people who ішу "cosmos". “ІШІ [rom mayor manu- 
faclurers ihat usually hits quality control standards. but 15 
cosmetically blemished and [hus can't be packaged and sold 
under the manufacturer's own name. 

3. “Duplicator Quality”. Uncertilied media. usually below 
manufacturer's own standards and frequently below ANSI and 
ІВМ Slandards. 5010 on an “as-is” basis with the understand 
So much was wrong that DISK WORLD wouldn't sell them. ing that the manufacturer's name will never be divulged Usual- 

That was yesterda | ly about а 20% reject rate...a5 compared 10 DISK WORLD's 

E у. | МШ! Е | standard of iess than 1/10001 of 1% reject/return rate Next to 

| Kearney-National Inc., а $202-million division of a much | PREE EERI garbage, Ihis is the source ol most diskettes advertised at а 
larger company, came inlo Wabash. BEN FEN Г] dollar or №55 


| | І | | | | 
| I | ШЕ 


| ЖИНИ 
СЯ 


| 


ut went the old management, the old methods, the old 


production techniques.. .and in weal a КИ of new le, ideas, 
production hnes and some really imaginative thinking. 
The end result. 
‚ Today. I'm reo lo offer you the Wabash Pinnacle Series of 
diskeites at (he prices shown. 
This isn't evolution in diskette manufacturing: s revolution. 
Here's what you get. 
Wabash Pinnacle diskeltes are 
.. certified 100% Error Free 
„ara coverd by a LIFETIME WARRANTY 
...meel or exceed all industry speciticalions {by quite 
some distance} 
. and are simply the best value in diskettes available 
today. 
The torture teat. 


Considering Wabash's earlier dubious reputation, | wasn't 
exactly а true believer when their Director of Marketing came 
into my office with samples. 

So | took a box al random, selected a disk, Белі the thing 
every which way and slipped it into my ІВМ-РС. 

It formatted. It booted. it stored and retrieved data. 


That wasn't enough. 


| gave samples of the diskettes to Curt Rostenbach and, in 
шгп, to Tom Streit, both hackers of long expenence and mem- 
bers of the Waukegan (Illinois) Apple Users Group. 

Tom realty went at it. | | | 

He took а quartz-halogen lamp, aimed it at the diskette until 
i started to smoke (and тей)... әкі then formatted, booted 
Ihe diskette and stored and retrieved dala! | 

The same terribly (and intentionally) mutilated diskette гап 
on an ПТ, Corona and JBM, 

He sin ly bent the diskett hich nd it stl 

е simp iskette every which way...and il sli 

formatted, booted and гал оп his Apple. 


The best buy I've ever seen. 


DISK WÜRLD!, inc. sells more flexible magnetic media by 
mait-arder than anyone alsa in the world 

|, as President of the corporation, won'l tolerate a product 
with a failure rate of more than 1/100Cth of 1 percent. 

} also don't like companies who try to milk a “quality” or 
"premium" image for a higher price like Dysan and Verbalim 
did ..until they failed. 

As President of DISK WORLD! Inc., my mollo is simple: "the 
best diskette for the leas! amount ol money." 


Wabash is it. 

Fughi now, there is no better value than Ihe Wabash Pinnacle 
Series of diskattes. 

Granted, you have to buy а hundred at à time, but so what? 
Split the order with friends, relatives. co-workers or even your 
warst enemies. 

The key thing is to get Ihe most diskette far Ihe money. 

And Wma t5 il 


(incidentally. as a corporation, we put our money where our 


mouth is. Qur first order for Wabash Pinnacie Disketles was 
1.5-million units.) 

That's an awtul iot of faith and conlidence. 

But, then again, | have the diskette (hal Tom Strait literally 
melted, and Кері on running. 

The truth about $1.00 or less diskettes. 

More and more ads are popping up oflering diskettes for 
$1.00 or 1655. 

By the same token, more and more people who were selling 
used Cars а few months ago аге now selling disketes by тай 

We did a little survey of current ads for diskettes advertised 
ior a dollar or lass and did some analysis of the market and 
here's what we found as it applies to 5.25° DSDD diskettes 
“supposedly” selling for a dollar or less. 


ACTUAL 
DVERTISED PRICE ACTUAL 


A 
VENDOR: LOW PRICE: РЕЯ 100: — MFGR.: 

Unitech 89 ea. 52 ва. Unspecified. 
Dalatech 99 ea. $9 ea. Unspecified. 
Computer Club 85 ‚38 аз, Unspecified. 

99 ea. 1.02 ва. Unspecified. 
Communications | 
& Electronics A8 ва Bü ва Unspecified. 
Precision Data ‚89 ва. ‚33 ва. Unspecified. 
Diskette Conner, .93 ea. 83 ва, Unspecified. 
Camp Soil бегу. 17 ea 27 ва. Unspecified. 

+ sho. 
Compuler/Computer .99 ва. ‚39 ез, Unspecified. 
bist WORLD 85 ea. 92 ва. eh 
а 


The real truth about $1.00 or leas diskettes. 


It cosis ай diskette manufacturers about Ihe same to pro- 

duce a diskelle. Some charge more because they want 10 

roject a "premium quality” image. ala the lale, lamented 
n who bough their basic media from ЗМ. 

Some charge less because they sell a sub-standard prod- 
uct.. and we're not foolish enough to name names here. 

Bul here's the truth about the $1.00 or less disketle market 

It falis into four calegories: 

1. The DISK WORLD'S of the universe who simply are 50 big 
that they can buy first quality product n massive quantities an 
choose to pass on the savings to you. (Precision Data and 
Diskette Connection on BRAND NAME products also Га into 
thes category.) 


DISK WORLD|, Inc. 
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They | 
odds at the Blackjack lable in Las 


тау work...and then agan they may not. (галку, the 
Vegas are more in favor ) 
4. Garbage. Stuif that shouldn't be sold at ail. But some 


manufacturers are hurling lor cash, 50 they sell | anyway 
(After ail, they want Io meet their payroll Look what happens 
when you don't: you become a Dysan or Verbatim. Lots of 
history, but no money.) More and more garbage 15 being 
dumped into the market as manufacturers become pressed for 
cash and are molrvated into selling anything and everything 
they can manufacture. (Read the article in FORBES abou! 
Verbalim and its “Bonus brand ) 


Finally, the Taiwanese counterfeiters are moving into the act 


Perfecl duplicates of the packaging of major manufacturers 
with ong exception: the quality isn't there 


The Critical Factor. 
Only DISK WORLO!, Inc offers fully brand-identilied, 


LIFETIME-WARRANTY product for less than a dollar 


Every one else offeting 5.25* product for less than а buck 


doesn't tell you who makes Ц 


We do. 
And thal oughi to tell you 8 КА nght there. 


Ordering & Shipping 
Instructions 


SHIPPING: Wabash Pinnacle Diskeltes are sold tn myl- 
tiples о! 100 only. Shipping charges are $3 00 per 100. 
regardiess of type or size 

AYMENT: VISA, MASTERCARD and PREPAID orders 
accepted. Corporations raled 3A2 or бейег and govern- 
ment and quasi-government open accounts are accepted 
on a NET 15 basis 

С.0.0. orders are subject 10 а $5.00 specia handling 
charge (Sorry for the increase, but too many people have 
been refusing С O.D orders or using bad checks. It's a 


classic example of a lew "bad eggs" making lit more 
expensive for everyone else 

РО, FPO, АК. НІ & PR ORDERS: include shipping as 
shown and an additional 5% of ihe total amount al the 


order to cover PAL and insurance 
Мо other non-continental U.S. orders are accepted 
TAXES: Иго residents only, add 7%. 
All orders subjeci to acceptance. 
Nol responsible lor typographical errors. 


ORDERS ONLY: 
1-800-621-6827 
{In illinois: 1-312-256-7140) 
INQUIRIES & INFORMATION 
1-312-256-7140 
FOR FASTEST SEAVICE, 
USE MCi MAIL: 
Just address “OISKWORLD” 
(24-hour shipping on any nem in stock 
И you order via MCI MAIL .) 


629 Green Bay Road 
Wilmette, illinois 60091 


Inquiry 363 


PRIORITY | 


8" Double Sided/Douhle Density 
BRAND NEW! 90 DAY WARRANTY! 
$199 an 8189 $179 
BTQOMETRAKG42 fach2-5 Esch B of Mors 
(Shipping weight 18 168) 
ЕТОМЕТЛАА 42 Manual not included with dive 97 5 


20Mbyte Add-On Hard 
Disk For Your IBM РС" 


and Compatibles 
Comes Complete With Half High 
Disk Drive, Controller, and Cables 


INTERNAL EXTERNAL 
$799 $999 


BTPRIPCSUEZ0I BTPRIPCSUBZOX 
include $5.00 {Internal}, $9.00 (External) tor Shipping 


Disk Drive Cabinets 


Fort Humber Description Price 


BTJMR 105 5%” Sg! Floppy Sibs. $ 50. 
BTJMAZCS 5%” Dhl Floppy 9lbs. $ 80. 
BTJMAZCKC ЈМА2С5 with dala cabe $ 99. 
BTJMR22Y5 = Dual 5%" ‘Hi Ғоу 705. $ 65. 
BTUMA2C8 Dual В” Floppy 251. $229. 
BTIMADTCE Dual 8" %Hi Floppy 12165 $179. 
BTJMANBCS1 50 5%” Hard Disk 16ibs $109. 
BTJMRHDCSTHH Sol 574" № Hi Hard 16165. $199. 
BTJMRHOCÓ? Dual 5%” Hrd Dsk 205. $209. 


POWERPLAY 
Dual 5" 
Vrhigh disk 
anciosura 4 


ЖА ҮІ 
ter hard disks 0000008 


SURGE SUPPRESSORS 


Don't let power spikes pull you 


down! Protect your equipment 


from АН angies 


AC Power line 
With 6 outlets 
BTWBRD&115$ 


| OST | 
Mr. Chips 


256K Multifunction 
PC Add-On Card 


e Chips supplied іс populate Io 256K 


ә 1 paralel 1 serial 
амы BTORMMC256 


ә Clock colendo 
ә Dual game port 
€ Rool world maroce 
ө BSR AC iins controller Esch 


ә RAM disk А рип! (Sh. wt. 2 155, each) 
ipooler sofware 


Intellicom 

In-Line Print V ^ . 
Buffer & 
Interface 


A dap tors ка 


Serial to Parallel io Parallel to 
Parallel Parallel Serial 
64K 256K 64K 

$229 $229 $229 


BTINTESP64 — BTINTBPP2S8 — GBTINTBPSEA 
(Shipping weight 1 Ib. each) 


-— PRIORITY 


иши» оу) Deering Ave, Chatsworth, СА 9131-5887 


$169 


ELECTRONICS 


150МА G 300VA 
Line Conditioners 


Better Than A Surge Suppressor! 
Provides both surge and nois» supression 


| along with browneut protection as welll 


150VA 300УА 


Great for Your PC! Great for Your XT! 


$79 $99 


BTSHP1$0 BTSHP3DO 
Sh.Wtt5lbs. Sh. WLIO. 


Memory Expansion 
өнө! Chip Sets 
64K 256K 


Set 019 = 64K Sel of 9 = 256K 


$9.95 $59. 


BTSPOBIBMMEMD BTPDB256 MEMO 
Sat of 36 = 250K Set of 36 = 1 Meg 


$35. $219. 


BTSPOBIBMMEMSG BTPOB256MEM3S 
CALL FOR QUANTITY PRICING 


5-YEAR ' 
WARRANTY! 


5," Double Sided Double 
Density Diskettes 
99с эое 806 


Fach in Packs Each in Boxes Each ia Cartons 
af 58 et 250 ef 1000 
896 х 50 = 006 х 250 = 60621000 = 
$40.50/pack $226.00/bex $800.00/carton 
НЕН 2 Ros. BTEDE2B0 B s 075031000 30 iba 


ELECTRONICS 


ORDER TOLL FREE (8007) 423-5922, Local: (818) 709-5111 


MINIMUM PREPAID ORDER $25.00. Terms U.S. VISA, МС, ВАС Check, Maney Order, US. Funds ONLY CAresidentt acd &%, 0%, or 7% 


Soles Tax, depending on your сді rated Include MINIMUM SHIPPING & HANDLING of $3.00 lor Ihe fire 2 fos, plus 40€ for each ogai: 
fona pound (206 1f within Сай) Plus 256 per $400.00 value of your order for insurance. Orders over 70 Ibs. sent freight collect. Just 
in cose, Inclued your phone number Prices subject fo change without notice. We will do our best to mointain prices mrougn 
Augus! 1985, Credi card orders wil be charged oppropriate freight We сга nol responsible for Mpogropiicol eroq. 


| er floppy deivis $299 


with surge supressor 
and € гейсіні AC оиа FTJMR! (10 Ibs.) 


ORDER TOLL FREE (800)423-5922 


Inquiry 251 


МКЧ DONT CALL 

MS "А PROGRAMMER 

Let Your Secretary Do It! 
EASY ТО USE 


Datanasrer 


Allows you ta maintain complete control of 
building and styling your own database 
without complicated programming. 


FREE DEMO DISK ое 
LIMITED PACKAGE о ба 
DATAMASTER INTRODUCTORY SPECIAL | 


ihn үйез Order, ask about Through Sept 55 '175* 
Out money beck олім! Regular price $5535 


Use your Mester Card or VISA and cal today! 
IN CALIF DUTSIDE CALIF 


800-423-0320 800-482-САТА 


C.D.A. INTERNATIONAL SOFTWARE CORP. 5 
| (818) 986-3233 Talex: 215666 


Inquiry 52 


| The Statistician 


CPM IBM-PC 
TRS-DOS XENIX 


* Multiple Regression 
Stepwi 


Backward Elimination 
|' Hime Series Analysis 
' Descriptive Statistics 
* Transtormations 
Piease call TOLL FREE 


1-800-334-0854 (Ext. 814) 


for more information 
ог write: 

Quant Systems 
Box 628 
Charleston, SC 29402 
VISA M/C Accepted 


Inquiry 260 


j The Local Apglicationa Bup....,. T 40". 
четче МАВ &O- РС” амеба LAS ДЫН ыра дерин ШЫ E. 


е үлү аррговен to data ecquisitian and control 
ardua boon cable bus rey Z5 s cord ir fhe Post 
несі өсі Up оа low coal moduk п Бе tated iyaha on a 
cable up ib 10D Tt = р a van Py өткі cardsiorihe EBM PC. 
от Apple 1! аге pric 


Signal Acquistion and Contri Module modal LAB A4O- 1' 


Кашып B bite ex, С его inputi зат ing 
raté ой GSKA mp et А prj alent oo 
сли port су price of $1 мар Ent Кыйа ӛтейҙ 

Fylt бето TR ни: ШЕ эса нә 

Documentad and ий Midiy able РГ, venton 8175. ES 
vēri" "$100 [s dela Фере packages [hardware 
ard arias. i» of £432. 

De vélopment took 

Wnrgue 16 LAB 404 itg abeésry to lnderiace drest To microproc és or 
сотовые inegratud circuits ind hybndg Weenccuyrage viene 16 
— en pagi and products LAB 40 їз шас an Шеш! educator) 


Cemonsivaiion Disk ... omy 84. 
Pisasse сай or mire for Wee drochura 
Computer Continuum 
75 Southgole Ave. ЗФ 6 - Doty City, CA 940185 
(415) 256-1978 


ШТ MARYMAC отек we 
800-231-3680 


Radio Shack TRS-80's 
Epson Printers 


People you Trust to give you rhe very best! 


« Lowest 
- Discount 
ек Prices 
a Reliable 
Service 


* Quality 
Producis 


“World's lerpest independent authorized Tandy делін” 
22511 Katy Fwy., Katy (Houston! Texas 77450 
(713) 392-0747 Telex 774132 


Inquiry 191 


3M Diskettes 
Lifetime Warranty 


TIRED OF WAITING 
FOR SERVICE AND PRICE? 
9 out of 10 SURVEYED 
DISK BUYERS PREFERRED 


NORTH HILLS 
#1 IN SERVICE AND PRICE 
1-800-328-3472 


Formatied and hard seciored disks 
іп stock-Dealer inquiries invited. 
COD, VISA, MASTERCARD 
All orders shipped within 24 hrs. 


АҢ 


NORTH HILLS CORP. 
INTERN ATIONAL 
3564 Rolling View Dr. 

White Bear Lake, MN. 55110 
MN. call collect—612-770-0485 


ifs A Sure P 


SAFEWARE® [nsurance provides full 
replacement of hardware, media and 
purchased software. As little as $39/yr. covers: 
* Fire * Theft « Power Surges 
• Earthquake • Water Damage • Auto Accident 


For information or immediate coverage call: 


1-800-848-3469 


іп Ohio call 1-614-262-0559 


SAFEWARE, The Insurance Agency Inc. 


Inquiry 284 


ADO 640 Kbyte TO PC/XT 8-SLOT MOTHERBOARD 


PROMPT DELIVERY!!! 


SAME DAY SHIPPING ILISUALLY! 
OUTSIDE OKLAHOMA. NO SALES TAX 


8087-3 MATH $105.00 
8087-2 COPROCESSORS 140.00 
DYNAMIC RAM 
256K 25601 120ns $ 4.49 
256K 2591 150ns 
64K бАКк! 150 ns 
EPROM 
250 ns 
250 ns 
250 ns 
200 ng 
250 ns 
250 ns 
STATIC RAM 
6264LP-15ekxe 150 ns 
BTIBLP-3 2Кха 150 ns 


OPEN 6^; DAYS WE CAN SHIP VIA FED-EX ON SAT 


lwCany VISA e UPS С 
Factory New, Prime P Parts JiPoo 


MICROPROCESSORS UNLIMITED 
opos prone Ани. (918) 267-4961 
Prices shown above are for July 2, 1965 


$78.50 


CONSUME NO EXPANSION SLOTS: 
QUANTITY ONE PRICES SHOWN 


Inquiry 210 


SAVE TIME AND MONEY WITH 
LOW COST PI-SWITCH BOXES. 


n^ Starting at $59.95 2-8 
| а 


5 
eQuichly shares your computer among 
multiple terminals, printers, moderns, atc. 
wilh juat а flick of the егізі. 
sCompact black & beige aluminum 
enclosure features a high quality rotary 
switch with rear mounted conneclors. 
«бала! Н5-222 Modala have lam. 25Pin Conn. 
(Lines 1-7 & 20) 
PLO2-S switches 2 to 1 
PHS switches 3101. 
PHS switches 5101 .........,. 


PHIZ-P awitchee 2101.......... жей 

PHP switches 4101 ............. . 154.95 
Dealers, schools & custom inquiribs weicomea, 
«One Year Warraniee, COD, VISA, М/С. 
«Shipping UPS $2.00/ea. AIR $4.00/ea 


7301 NW 41 51. 
TI MIAMI, FL 33166 
(305) 582.5002 


Inquiry 283 


NOW C НЕВЕ! 


CROSS SOFTWARE 
for the №532000 


Also Avallable for IBM PC 
INCLUDES: 


* Cross Assembler * 
* Cross Linker * 
« Debugger * 
* N.S. ISE Support * 
* Librarian * 
* Pascal Cross Compiler * 
* C Cross Compiler * 


U.S. prices start at 5500 


SOLUTIONWARE 


1283 Mt. View-Alviso Rd. 
Suite B 
Sunnyvale, Calif. 64069 
400/745-7516 « TLX 4994284 


Inquiry 303 
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Сай дч йы td exer 001200 


. a the popular © © 
M Г ето! ЕЕ NR АСУС 
7141 »» « Phone = аа 2, ^S % Ф ж 


ADD-ON POWER SUPPLIES 
Two new, thoroughly 
tested ІВМ PC/XT power 
supplies for your system 
upgrade. Best price in 


` Ф 
Же, $ ХУБМРСХТ SELECTRIC KEYBOARDS 
y ny e AV. Our volume purchase of these excellent Selecinc type keyboards wil orng tne 
ay 


% features you nave been wanting down to а ресе you can't геве So many features 
“уай ove t * Single кау resa 


e Ж Аі А Byte with ONE YEAR 
© a o warranty!! 
$ FOS 9 POW-1040-00 136 wall ...... $ 99.00 
Saif АУ 2 РОУ/1044-00 150 жай... $115.00 
ws MOTHERBOARD SUPER 12 PAK MULTI-FUNCTION 
< —— ÁÁ и XT type motherboard.4 layers for superior rekabaity | This one із really loaded! Features: One Parallel Port, One RS232-C 
С” 58 & speed. Turbo mode aliows 75% higher thru-put by increasing sys. | Serial Port, One Game Port, Real-Time Clock / Calendar with Bat- 
„* tem clock to? MHz under software control. Designed lo изе пен | tery Back-up, Expandable to 384K of Parity-checked Memory, Sup- 
© АҚ RAM chiga ог ВАК chips. 640K memory expansion does nol | plied OK Memory, all cables, PrintSpooler wrens | 
% require use of valuable card slots. Many outstanding festurescom- | and RAM Disk Software. 
bined with our new 7 PAK Multifunction board make previously | ВОА-6335-00................ .. $129.95 
expensive options standard features al a LOW LOW Cost. Additional (9) 64K Memory Chips 
BOA-6078-00 Supplied with OK ........ $349.00 | кІТ.8000-00................... $ 10.00 
$ oo Q 
Do it Yourself! 1395°° WOW! Add-On H.D. & Tape 
Complete ------ 10 or 20 Megabyte on ta 
| === [| i 1:1:108 сани 
ІШТІ == System: De > 10 Mea H.D. em appearance! Requires 
= a н РС tor 
} z NEW 17,000 in Service! ‘onic us ” А E аА 
i av ue n n h 
lj: DUN Features! 5199500 Ш fog сана, everything | 
== s i | | aise Із supplied by us. 
ШНАМ Disk ! 20 Meg Color 10 Мед $1095 40 Meg $1695 
hree ways to begin - an Empty cabinet - a "Basic" Шсате Port 20Meg $1295 105 Meg $4195 
Complete System! 
a Full system - all that you assemble yourself! 26 Meg $1395 3140 Meg $4695 
CABINET ONLY Ш640К cpcty $95 500 
Slot CAB- вы T Я ды .....575.00 @PrintSpooler | ы 40 Meg wiTape Add 0 H rd Di k 
abinet, Keyboard, Power Supply, MothebriwoK Turbo model ты em Ш. | Vn па S 
5-8. Sree Of т plete Sy Two ways to ро The Internal system ts cheaper because 
4.7/MHz EN — > $3035°° II does ми nead a PIS & Chassis The same РУЗ & Chassis 
can be used (or a 10 Meg Tape Back-up on your ХТІ 


This is OUR Junior! to ?МН21 Megabyte 
Jee ths "Develess "workstation forlow-costNetworkng. бег, Par > ишга Bed 1186 0071296 oxi 


ak Saas enor аваа ПІЦИ. е XBASIC 3850 705 at 72705 н/22005 on 
Q2 M $47 5.00 | ) Р "n n *. м "о LP Fr, Li "M" п г ш e XBASE А —— r 140 Bogabyte 
ull System wiKeyboard, Mono Monitor. Video Display JL ЖАУЫР m esca ЗА. e XCALC FOS COG и — 4305154695 ex 
ard, 256K 1 RA 5.00 e XCOM 
B 
y —-——— 9 Ч Check These Standard Feat Features: Add-On 20 Meg Tape 
* Full-Size, Feather Touch, Capacitance Keyboard, Y) Function Keys, Caiculatoclype Numeric Keypad • if your (B M-A] needs a lit- 
3 i e Parallel & Serial VO • Real Tima Clock * Game Port • 2-Slimiine 5% 05/00 48 ТРІ 360K Drives « tie help in the Back-up 
ШІ = | AM *GiBMexpansionslots *AAMDish +» Print бросит • 4 DMA &3 Timer channels 4 calagory, you wont be 
o Full Ж capacity onboard — «BOSE БӨЛСЕ) = Monochome Video Card « ШІ ge able to beat this price! 
r AD АААХ. D a Up to 32K of EPROM (full ВК supplied) • Supports PC-DOS - MS-DOS - CPIM-86 • Cables, sollwere and 
7 [XXX * АЛУА ДАР Tal M. * Power Supply Hard-Disk-Aeady, no need lo add-on additional power « everything! 
e High resoubon 12” Monitor. Green Screen, 22 MHz bandwidth e SUB- -8300-00 ........ a JAE $505. 


Not enough room here - Cail for Catalog 


PROM LASER | We want your DRIVE business! | Now ZPF_-XT in a Kit! 
pra d rin d rmi 17 A F а XT Compatible 


5 seconds Also handles TA 
in 1 
$ ON 
“1 0 9 Е 
ШШЩЩ cum 


27128. 27256. Features: Zero msertion 


force sockets. On-board Voltage Generator: 

No inlerterence with normal computer C 20 
operations. hugert 360K TEAC 360К NEC 10m Tull 26 Memtok 
ВОА-9840-00 жез up ә. маш” ктө к” зы 


mth lang he $$$ SAVERS 


Я 
BOA 6250-00 . $189 


Micro Prodects i ready to serve your needs in several counties. Each Oilica has 


SS eee eee .00 
hard Sates Literatura, Loca! Pricing, Inventory and Technical Service avallabie Lo sup- 
мау for ІВМ KIT400040 ....... ........ ; 
a ai i ЖЫ ИЛЕК 24500 | POr your needs. Тоне re no problems win US. Export Forma, 
Add-On Memory, (up tc 512K) supplied OK 80А-8350-00....... .$ 99.00 USA OFFICE MARACAIBO OFFICE | 
Se gg Controls up to four drives, 5%” 48/96 TPI 15392 Assembly Lane, Unit A Av. ЗЕ Ева. Calle 81 
ak id idR —- EM me Centro Com. Maeiga - Local 05 
ae AP ercules pe compati х ay ; 7147 808-0840 Maracaibo, Venezuela 4001-4 
== — ртути $175.00 Тін: 887841 XORDATA HTBH Tei: 081-013320 - Тіс 62344 PEMIN Why didn't anybody think of it before? It 
tn tii ane $145.00 | AMSTERDAM OFFICE BOMBAY OFFICE m. ned! фт e ore ДРЕ 
peregi qmm nag ноа 55.00 | 1117 ZH Schiphol-East Nenabhal Desai Rd. where will you beat this deal on a complete 8 siot 
Hard Disk Controller, standard 57-506 interface lor DOS 2.1 & 3.1 «зе рот Netherlands Bombay 400-004 india ready-to-assemble and run XT compatible. 
—————— ‘ (020 45 26 50 - Tix: 18305 Te: 357172 - Ти: 011-2968 e Cabinet ғ 2-360K Shugart Drives 
39 1200 and Modem Internal w^ Talk ІІ Communications эон о | AUSTRALIAN OFFICE САМАРА OFFICE • 135 watt Power Supply • Floppy Controller & 
Seen Ste opo I. Quebec Canad О ИО stg teh en =s 
телботр 99. ы | 
MON-1775-00 GreevTTL.. 104.00 MON-1750-00 Amber TTL .. 109.00 Tal: 274-3701 Tel: 54291-3138 à maa à T. ныт 


Inquiry 203 
Micro Products % 15392 Assembly Lane * Huntington Beach, СА 92649 * 714/895-0840 - 


ШШІВМРС/УТІ00| SEA ASe _OK-WRITER™ 
EM100 for IBM PC, XT, AT, JR. н Password Protected Subdirectories 
Hides files-makes files Read-On 
> ИТЮ2 emulation * Плата once ед сек — LETTER QUALITY 
. De - : eun Disk under DOS 2.0 or оки етип г 
a [4 не 
“ Calor Support rà use - only $79.95 m ет? © 


EM100-4010 | LOCKIT I- 


« Tekironix 40/0 emulation 
‚ VTIO2 emulation * Password Enabled Boot-up 


Picture files [ * For ІВМ PC or PC/XT 


" High resolution hardcopy : Manton Boot. e Full dot addreszable graphics 
Ш ри ІВМ. IBM Enhanced, : = Ф en panel 982035 to ali features 
© Hercules and Тестағ EC КГ * Proportional @pacing, bold, double 
graphics canis. PC RESET/QUICKON width, Ufderiining, self-test, etc. 
* Reset without turning off power © Serial Spf parallel interfaces retained 
Multicopy discounts * Eliminate turn-on & Reboot wait S нет mode; v ie HEX dump 
" " е бан ime, 1 damage | Many ot egtures 
Diversified Computer СА POKT Т ШЫЙ : 
Systems, Inc. Specify PC or XT, MC/VISA С) RAINBOW теснноковиз. we 
00 Arapahoe, Boulder. CO 80302 SECURITY 
(303) 447-925} MICROSYSTEMS 17971-Е Skypark Circle, Irvine, CA 92714 


714) 261-0228 Telex 386078 
Pudemarls VID — Полный bpas: ШШ РС. XT — MAP Cup CONSULTANTS | 
Малы, Howls Us нен есі hig А (718) 6657-1019 UK Distributor: X-DATA (0753) 72331 


Inquiry 373 inquiry 285 inquiry 273 


The world's lastesi, most powerful | RAM 
8080 relocaling macro assembler ' Memory Expansion Kit 


| my ONLY 4264/4164 Compatible 
= ТОМ А 54995 - Fits Major PC Brands 
". » In two words, Га say speed & flexibility", e 
Edward Joyce, Nov. 84, Microcomputing | 
This is what they said about қ | 
Z80ASM, our 280 assembler. Now | FACTORY DIRECT 
the same features and performance | HIGHEST QUALITY! 
are available in our Intel Mnemonic | 
product. SLRMAC is compatible АМ» 
with MBO In .8080 mode with many 9 12BK DRAMs |5359.| $125. 
extensions. Too many features to list. 9 256K DRAMs | $369. $149. 


To order or find out more about our 150 ns Access Time 


complete family of development ICRON Marketing Cepartment 
tools, call or write: TECHNOLOGY, inc. 2905 E. Columbia Rd. 


Serial Финииииф Рагайе! 


Convert What You Have 
To What You Want! 


алан 
* Compact Ng к 14 
peri choices pe Баты цак by te 
| Qur nire High Pirformanea 
M missing link. Based бе а 
в Шолама bo m 
itenafer alfiziemcy. Detailed сорлы ог gilows 
simplied insigitation. Order tte Modal 770 (бабра) or 
Model 775 (Рап5аей Today! 


Boise, Idaho 83706 


SL R__Systems (208) 386-3900 TWX 901-970-5973 


1622 М. Main St.. Butler, РА 16001 ` IMMEDIATE SHIPPING! 
(800) 833-3061 • (412) 282-0864 . VISA, MasterCard, Certified Check, 


Мама, 
CALL (805) 858-7466 or 658-7467 
Telex 559215 SLR SYS COD & Money Orders 


For FAST Delivery 


Inquiry 112 laquiry 291 Inquiry 207 


15+ PLACE 
COMPUTER SYSTEMS 
13422 М. CAVECREEK RD. 


PHOENIX, AZ. 85022 
CALL FREE 1-800-841-2748 


maxell DISKS 


LIFETIME WARRANTY | V Verbatim. 


TIRED OF WAITING 
FOR SERVICE AND PRICE? f rns LEN 
9 out of 10 SURVEYED | cia) Ө 


54" 5500 18158 $15.50 
DISK BUYERS PREFERRED Bue 0800 18188 $13.95 


| NORTH HILLS 547 0500 18239 528.50 
ЖІ IN SERVICE AND PRICE minimum quantity 100 


Disk Drives 
1-800-328-3472 54" V; heights 


Hi — f'm Joan, 


We are still 
doing business 
as usual, same 
low prices, fast 
and courteous 
service, We've 

= "7 gone small for 

the summer to keep our prices 
low. Call me for current pricing. 
РЕ be waiting for your call. 


Formatted and hard sactored disks TEAC 55B $119 


in stock-Dealer inquiries invited. 
COD, VISA, MASTERCARD Jun SS Shugart SA - d. 


All orders shipped within 24 hrs. limited quantily 


АА, АҢ Himtron кт.то termina! 


NORTH HILLS CORP. Compatible to Televideo® 925 5545 


| A | i 
Her: НИ E 
3564 Rolling View Dr. я 1 
While Bear Lake, MN. 55110 3350 Scott Med.. Bldg 15 Sania Clara, СА 95054 
MN. call collect—612.770 0485 Сай M-F 8.00 - 5.00 (408) 748-1333 


"ЭМ — Sn3HL3WN ОНЯ — S3AVH 


Thanks again and God Bless 
—Jaan 


WYSE — JUKI — CITOH 
Inquiry 349 Inquiry 211 


FORTRON CORPORATION 


3797 YALE WAY, FREMONT, CA 94538 INFORMATION & CALIF. RES. |415) 490-8171 


FOR YOUR IBM PC, XT, AT OR COMPATIBLES [800] айат X 


—Dealer & OEM Are Invited — 


POWER SUPPLIES № srcasnao | 140 WiMAX) 
For PC/AT | 130 Watt power supply for 


POWER SWITCHER 
WFC 195-40 Fully 


p 
KEYBOARD 
Tested | ЯҒС 527 


in U.S.A. 
№ 15900 | . Enlarge return & shift key 


200 WATTS (max.) | + Fully Tested in U.S.A. 
* 45V19.8À, +12\/7.3А * Good for Faraday, DIC 
-B5WlA, -12ҰЛА Mogaboard, and other PC/XT * Direct replacement to 
* 110/230 VAC Switchable compatibles | IBM PC power supply 


г IBM® PC AT key layout 
е Capacitance low profile key switch 


ЯҒС 427 


” Come with 4 Drives Connector е Back side on-off switch е High air flow, low noise fan • IBM® PC/XT compatible 


• (4) Pending * Use cabinei FC 630 * (4) Pending 
* ONE YEAR WARRANTY | а 110/230 VAC convertible е Outstanding quality, 
* Fully Tested in U.S.A. | а (iy) Pending Я 1 уг. warranty 


ШИ = | 159^ | nA 552 
шш Mil 


* IBM® PC/XT identical dimension 
“ ТЕМ? PC/AT identical dimension * Righthand side on-off switch 


* Heavy duty matal frame & front position 
plastic panel | в Hardwares included 
* Completed hardware and accessories » 7 & 8 slot rear panels. Good for 
f m FC um FC-5192 and 0.25" or 1" apart slot connectors 
key * Use FC 135 40 power supply 


IBM PC, XT ADD-ON CARDS 


FC 840 Я8232С; 


| Controller CLOCK 
* Up to 2 Hard w/Printer port е To 9600 Baud 
Disk Drives * 8x25 Screen 


* Battery Back- 
| © 9x14 Character Box —€ mia 
* 7х9 Character 
| * TTL level of output 


е Fully Buffered 
VO Bus 
* Built-in ECC 


Monochrome/Graphic with 
Printer Port, CT-5040 

* B0x25 Text mode 

е 720 x348 Graphic mode 

* Can run Lotus 1-2-3 

* 64K Graphic Display memory 


е 384K Multifunction Card ...... 149.00 
е RS232/Printer Card ........... 89.00 


* Monitor & printer interface * Color Graphic Card with 
| - | у Piünter-Post.................. 159.00 
S талады... е 512K Memory Exp. Card...... 119.90 | 
(ЧК) 


geo = 


MONITOR B, CABLES 


анага е Нага Disc Drive Cable (34 ріп-34 pin)..... "EL 

е Floppy Drive СаЫМөӨ........................... 44.95 

1089.99 * 9 Pin D Type to 25 Pin D Type for PCAT ........ 29.00 

. "rf о * Printer Cable 25 Pin D Type to Centronics ...... 19.99 

. Lines oo 
« 2000 (Characters) е Ң5232 to R5232 Cable ........................ 18.90 | 


^» 4 4» à 9 & & k а 9$» 9 To = а 9€ 6 


DRIVES 5%“ FLOPPY 


Teac/Panasonic Teac. % Height Teac. М Height 


DS/DD 90 gu 4 
am, 518. 669.00 |+ 
| "(Drive Only) Controller) Controller) 6 


Inquiry 122 for End-Users. Inquiry 123 for DEALERS ONLY. 


Get a Full Function 
PRINTER at 99.99 


Comes * 25-36 pin cable adapter 
with: 94 Batteries 


мы * Lx M х1м“ 


64K ВАМ (150 па) ..... .8*/9 pcs. 
Piggy back 128K RAM 


TERMS: 
| 1, Please call for actual charges. 


. СА Res. add 6.5% tax 
. А ВМА NO. is required for return 


. Restocking charge 15% 
. Prices subject to change without notice 
. Not responsible lor typos 


* Light on num. & caps lock kaya 
PERT........ .. 209.00 


#FC 630 AT COMPUTER CHASSIS #ЕС-630 A-2 | #FC-630 


Rear side on-off awitch position 
Good for Faraday, DTC megaboard 
and other compatibles 

6 or 8 slot on rear panel 

Use FC-130-40 power supply 


(Listed 199.9) 


* ] roll paper 


* 2.2 pounds weight 


* Dot Matrix Thermal Printer 
® 80 Standard Character/Line 

* 40 cps (DC 6V) 50 cps (AC) 

* Battery Back-up 

e 55 db noise 

* Centronic Type Parallel Interface 


Limited Stock On Hand! 


à E 86 К а + е у 


Г т 


таптар азая EEA Re ee 


Minimum handling & shipping $6.00 


merchandise, unauthorized return 
goods will be refused. 


AUGUST 1985 * BYTE 401 


(2, ROSE DATA SWITCHES 


чыкаран SHARE computers, printers, 
any parallel ог sprigl фета 
ELIMINATE cable swapping 
INEXPENSIVE way ta network 
COMPATIBLE with 

4 ali сотұмИегв 

Businessen, Schools, Homes 
WE ALSO OFFER: 
Ома Bulfers, Line Crirers, 


Protocot Gonmreriers, 
Paria] - бегім Converters, 


991.00 


FORTH 
Single Board Computer 


ON THE и 


AUTOMATIC - САВЕТАЖЕЙ Hn ем (or а business of 
school lo shara s printer or modem among many Computers 
Operhlion is tully automatic with no soltware required 
Parallel oc Soris) 4 channgls - $289 3 channois - $305 


MANUAL - HARDSWITCH ia opersied wilh the Io of ú 
= 22 und 2:4 modets Miow aimultangouk commun- 
ica 


Serial 12-350  v4-$99 22-9409 24.980 
Pasa 12-399 14-5159 22.9 24.1278 
LED and spike protection on serial тобен add 520. 


Tha ForthOasd provides the ор fo Gevelog Fort code 
uino o wngle bood. inctucing an-cam МЕРЕОЫ progrem- 
ming. Operating се o fond gione computer cr оз on 51D but 
CPU. itis cord a релесі lor projects thal require а ample 
Сасан SC, white Glowing ke memor onc VO exponmon 
Forth pxogram: con be qmigned direct ag CRT or downiooo 
әсі kom your PC's serial pon. blown ado oond nion-rolaMe 
RAM сл EEPROM. ond auic-meculed o6 powt u. 


"isis неш EOM pride [ECT | 


6800 MPU, serial Ио, parallel ИС. RAM, 
"EPROM, 44-pin 4.5” » 6.5° РСВ 
EXPANSION MODULES: RAM, EPROM, CMOS 
RAM/battery, analog I/O, serial ИО, 
parallel ИО, counter/timar, IEEE-488, 
EPROM programmer, floppy disks, 
cassette, breadboard, keyboard/display. 
млге Corn. 
1801 South Street 
Lotayette, IN 47904 
317-742-0428 


inquiry 340 


DATA ACQUISITION TO GO 


INTERFACE FOR ANY COMPUTER 


Connects via RS-232. Built-in BASIC. 
| Stand alone capability. Expandable. 
Battery Option. Basic system: 16 ch. 
12 bit A/D, 2 ch. D/A, 32 bit Digital МО. 
Expansion boards available. Direct 
Bus units for many computers. 


SPECIALISTS IN PORTABLE APPLICATIONS 


(201) 299-1615 
РО. Box 246, Morris Plains, NJ 07950 


ELEXOR 


Inquiry 111 


Get the Proportional Printing 
Program which Really Works! 


Get type-set quality true propartianal 
spaced printing from unmodified Word- 
Star and NewWord document files. 
PropSter prints on most dseisy-wheel 
printers with pe type-wheels including 
Dieblo, Gume, NEC, Brother, Juki, S-R, 
C.[toh and many others. 


PropStar is a atand-alone program, not 
а patch го your w.p. program, it main- 
taina correct letter spacing, never 
crowds capitele (even on short lines), 
gives higher quality print than modi- 
fied WordStar. PropSter supports most 
of the common WordStar and New Word 
print enhancements. Mo installation 
petching required. For CP/M-80 ays- 
tems on 8" and 5-1/4" media, also for 
MS-DOS systema on 5-1/4" PC media. 
Only $ 49.95, Visa & M/C о.к. Specify 
computer and printer. Dealera wanted. 


CIVIL 
COMPUTING 
CORPORATION 


ЗІН Bewuoerh Die. "atr 4 


lisri abiy Ып bad Aa} 4 T-MIASE 


Inquiry 54 


CODE ACTIVATED - PORTER connects one computer to 
mullipleperiphenmdg. А тотал code ини the peripheral 
Parallel ог Senal 4 channels - 5296 8 channels - $385 


The усип unit а стей for 05 ithe os 6299. OEM Ver 
sions СЙ thus cord тұзу De ePuachasedg for 347% eoch [Oy 101 
ing Forth@ex п с complete 51D bus обема зүйет rr 


Butler option ВАК - 5100 250K - $250 

REMOTE + TELEPATH connects multiple computers 1o 
multiple peripherals A selector at each computer or lerminat 
chooses up 10 4 peripherals ame displays busy зілішз 

44 - $495 46-5795 solector - $39 

qux umm Give я Xue te rn vasa c0 00 


ROSE ELECTRONICS (713) 240-7573 
РО BOX 742571 MC & VISA Accepted 
HOUSTON, TX 7724 Oeti Inquiries Inviled 
CALL US FOR ALL TOUR INTERFACE NEEDS 


Inquiry 280 


LOW СОТ UNIVERSAL 
BCR) PROM PROGRAMMER 
Р w | 


è SUPPORTS: (EPROMG) 2516 THRU 64. 2716 THRU 512, 
27С1Б THRU 128, 68773 THRU 56 (EEPROMS) 52812 
ТИІН! 32, 2818 ТИШ) ВАА (MICROS) ЕТА] THEU 498 

© WO PERSONALITY MODULES, CMBOAND РОМЕН SUPPLY 

© R$232C INTERFACE, ЖОН-КОҒР, RTS, CTS, OT 


| а ACCEPTS KEFBOARD ENTRY WITH LINE EDIT hea 


9 ACCEPTS ASCII. INTEL, AME MOTOROLA FORMATS 

é USHH FRIENDLY MONITOR FOR 1/0 DEBUOCING 

6 PAST PROGRAMING SUPPORTED: 2764 UNDER 3 HIN, 
© LON/HiGH BYTE PROGRAMMING FOR 18 БІТ DATA РАТЕ 
6 ЕТТЕ, BLOCH, OR CNIP ERASK (EEPHOMS ONLY) 

* LIST 1M INTEL OR HOTOROLA HEN FORMAT 

$ VERIFY PHOQRAM AND VERIFY ALAM CONMAMDE 


* 1409-01: 48 FIRMWARE, РСВ, ХҒОНМЕН, DOC 
a 1409-02: 1408-0] + FULL SET OF PARTE 

а 1409-03: ASSEMBLED АМ) TESTED UNIT 

* 1409-11: ЫХ FIRMWARE, PCR, ХҒОНМЕН, DOC 
$ 1409-12: MO9-11 + FULL SET OF PARTE 

е 1409-13: ASSEMBLED AMD TESTED ШТ 

+ COMMAICATION BRIVERS FOR MOST PC'S 


ЗІН: 
3888388 


Bat MICROS YS TEMA 
E122 MOJAVE DR, SAN КӨШ, CA 98120 
Tel. (409) 997-7685, ТМК 4995351 


Ғ PCIXT USERS! 
COGTREE Utilities by 


LYNC by Nortor-Lamber. ... $199.95 

DATAFLEX by Data Access... Varies 

RMICOBOL by Ryan) 
МсҒасбаға...............Мапез 

Universe Gy Omnitrend....§ 98.50 

Blue Мәсі by Cogitate.....§599.00 

CadPower+ by Trilex 

Softext Teaching Aids. 

PrintSet by Cogitate 


"uu m HEH & 


F CogiTAPE by Cogitate...... САШИ 
Ж Anti-Static Produxts.........VWarles 
JJ Uninterruptible Power 
DS. ed sain sane 
F Televideo Software........ CALLI} 


avs mapa 


"A Higher Form of Software" 
24000 Telegraph Road 
Scuthfleid, MI 48034 

|313) 352-2345/Telex 385581 


VISAJMASTERCARD ACCEPTEO 
Dealer Inquiries Welcomed 


Inquiry 57 


eluding the Рохас, Disk Сопвощи. Disk Dnvels) SID cord 
cage, Coke! ong Power Supp 


САЦ. TODAY FOR COMPLETE INFORMATION 


Аг еке а Equipaaant Corperratiion 
$560 Block Mountain Read. San Оро, СА 92125 
FOR ВАВЛЕСВАЛЕ ACTION CAU 


619-566-1892 


Inquiry 144 


2050 ............. $ 625 
ӘСІ) ............. © 990 
8850 ............. $1400 


2010/15/30 ........ $ 625 
3510/15/30 ..... $ 990 
8810/15/30 ..... $1400 
Elf 380 ........ $ 399 
Pinwriter P-2 ... $ 490 
(wiinterface & Tractor) | 
Pinwriter P-3 ... $ 690 
(wiinterface & Tractor) 

Terms: PREPAID — FREE FREIGHT!! 


QUALITY PRINTERS 
8415 Coment City Rd. 
Brooklyn, тн 49230 
Phone: 517-592-3749 


Inquiry 259 


Queio" 68000 —- 


Tools 


85000/88010 Assembler Package 
Annemie, tinker, object Kbrarian and extensive indexed 
typeset manus. 


Conforms 10 Moloroia structured азотног, publication 
MOGBKMASN(4]. Macros, cross teference and superb load 
тар, H character symbols, 


Optimized tor СРЛЫ-90. -86, 590, MB-DOS, PC-DOS . . $4504 
Portabia Source written С, азасы e ка $1498 


Complets 68000 Development Package 
for MS-DOS 


(аса 89000 "C^ Compiler and 
Quelo 68000 Assembler Package 4. senieo soe o - $1006 


68200 Assembler Package 


M Assembler and lino for Момак МКЕВ СЮ. 


Optimized Joc CPIM-B0, MS-DO5, РС ОС krrexpye E 525 


For mong intonmalloa contact Ошо іне, 
2484 Shed W., Suite $173 
Patrick Adams Баз. WA B8100 


Phone (206) 285-2528 
COD, Vise, MasterCard мах (1 (TWX) 9103338171 


Села, TM ОР ME-DOS TM Microsotl. PC-DOS TM IBM. 


inquiry 271 


ORDER TOLL FREE 


038-8800 


(CALIFORNIA RESIDENTS) 


848-8008 


STATIC RAMS 


= 
Р 
= 


6500 APPLE ACCESSORIES 
ици по I6 да иши иы 8500 6500 А Рагав! Printer Сагі ........ 49.95 
нң иц 4 сарин м  зш:......... 490 ИА......... 60 
Hm н нан EI LIE ESI ің Т рт, E ss E 
DERE MEE E im из ' TE! сүс ба Y or dia == 
14 4 4 L| v Dekay EmA = - 
нии т ази м ча м 8 i... 40 ВА......... 10.98 
ишн n 102120 E. b. u i ME We > in 8500 B Serta! Cord (communtestion)... 69.95 
741911 d 742147 14$ шин 6551 M ҮТ 85028,........ 790 Clack Coleadar caré......... 79.95 
ищ EL 1413149 1% иии и Cooling Fun LOE E E u E O O a тз 38.95 
Mud ы чы HW? 1.76 
нии H ДІН a num MI 1 MHz 88BO0 Power Supply............. 69.95 
а 2 dl" 8 МИН s к “жене TET I P aer РЕА EAM d 
LE" gag "аташкан èt a 
иц н иши и пиш 139 ба ......... 1150 $80 ...... 11% абси Adaptor Apple tle 
741420 2 нин У 15344 1.99 си. үт шн не a ТЕТІ ar Medohisgr ............. 13.95 
иш za Tialda Au Ag ГЕТЕ ТЕНГЕ Olsk Drive Full Height ..... 169.95 
nus n ns ы нии 44 m Ue. BC-E- ELEM 1 Olek rivets Meight....... 169.95 
"uM 5 иши н MM м шо ......... 490 agr ......., 6.00 
Has H MUIH a ииз a бін к he TT ,....... 18.98 Controller Card............ 49.95 
4 4 .. tea 1 
нин и пиши ін 7410377 138 бы? ......... 1190 m Me ah — Apple Paddles............. 5.95 
ишт 24 иши 120 749970 1.13 — 0. Ший one 16K Card. ............... 39.95 
744342 48 7413160 179 7419270 139 Ва —- ~" 68000 
Mud T nin d eren y" BHI ........ 1090 өм ни ТӨК Bere Beard ........... 13.95 
na n Mila ы иши DH м ......... 20 eu oo A SEM M tasas v eap 
28 7413191 210 7413305 115 Т нен i 6881 ........ 1498 ии............ 29. 
i am Ле = = i: sini апан анын s 68561 "M A 440 POTITI Teuch Й... кае 99.00 
иип sa nu № им ....... ғ WIM ........ ны Magle Touch Pad wídoystick. . . 79.95 
ин M зи п ми ти Ще оо ши. Keyirosie Көуінегі........ 219.00 
ип» и мин п нин 3% 
Tum и ним ы мин 29 Apple Кол (Taiwan). . 149.95 
"Mum а иин в 1449045 LU 
19193 и T п ниш 18 OT — 
741325 м 7413107 T8 743508 188 Км» 6.90 — ә» ШІН 
иш Жош WEE E] Ем ат қан EB v 
Mus Н иши м HUM 850 54000 ...... 18.80 е | ` 
ны! М 19 1215 EE РА ) IMMOVETO RS IN ЫСО COMPUTER THEAGLOLT 
Hug M мыт п шин 215 № UU... 
нии м иш № табы 215 BE UO ......... 
MUM M мне ш HMM cae № nn T 
7413187 M тит 18 uM 318 1007-3 B Kig.. 124.05 метр 
шин нша 48 149 n9 Iit Maig.. 100.06 9274.......... (0 
ии? 38 Té м 011395 1.45 0808 ......... 1900 8778.......... TES 
1413113 JM ты B1] ШІ | 1.48 = .Ұағалға»з 59.06 78. сн 
ин M ны мо № sip —MB Ай 
141) JA 74324 и 20137871 275 203.......... 046 VIEWMAX-50 
МН 2 || тамы рт іп | “4 өсезаетғе» T 2-е ra VIEWMAX-BO 149.95 
Ki... 7M B... 048 №8 TherightBO-column card for your 
а || фа ж» əн ill .......... T 
We will try to BEAT зм HE... Apple 11+ 


All Competitor's Prices ке п € Soft video switch 
а! 8200 аа. “oh ө Builtin inverse video 
CALL for Quote! — dispu Trj пи "— | e Shift key support 
ЕНЕ ......... "onn € 2 year parts & labor warranty 


ERBeO RES * 
коня 


гиены 


DISC CONTROLLERS 
jo" 14 ........ BB 8700 _TERMS: Minimum order $10.00 


.тынқанан 


на 1221 ....,..., 176 For shipping and handling inctude 
8741 LE SIE EEEE] 20.00 " 

we ii H A КИНГ 52 50 for UPS ground or $3.50 for 

кенен 52375 өнө ин 0740 ......... 20.00 UPS Blue (air). For each additional 

Manus e ......... 0706 ......... 23.00 air pound, add $1.00. Calitomia 

ооо. ЩЫ шып... pa eb 80000 residents must include 6% sales 


325] и ry 8088-3 ....... 98.50 тах: L. А, 5. Е ‚5 Cruz & 5 Mateo 
BN ......... 445 ШІН ........ 00.00 counties include 6.5% sales tax 
and Santa Clara include 7% sales 
— CATEO?T...... 1800 7-80 tax. All items subject to availability 
ыймын HT? ...... 20.00 and prices are subject to change 
que пы ieee 3890 : i 4 j туросгарпіса errors аге not our 


шш eTe .... ft ; responsibili 
wie 7505-4072 .. ' card or Visa. We reserve the right 
DUE ..... ТТ ТҮНІ ..... ШЕ to substitute manutactu END and 
180-80/1 ....., А to limit quantities 
UV ERASERS 720-00/8...... 005 шен... Т CALL for VOLUME Quotes 
d "e ci NEW HOURS: M - F 7: - 5: 

QUV-T8/1 $49.95 B os ee И tM CE TIRE me AD 

ECONOMY Model Ше... 248 2B VISIT OUR RETAIL STORE 


......, 8% ВМ АА ...... -810/0 . No additional charge for Master- 
IM-BNI...... 806 2-80 B 
8110/72 ..... ғ 


сесі | 2100 De La Cruz Blvd 
. жил 7 MEMORY Santa Clara, CA 95050 
Ea um EXPANSION KIT quei hamlet 


ALL MERCHANDISE IS 
100% GUARANTEED 


* Erases 15 EPROMS т 20 minutes 4164 sone Г © Ka 


е Plastic Enclosure 9 for $15.75 
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[SPECIAL DISKETTE OFFER 


g Verbatim Datallfe Disks have 6 data- 
shleiding improvements for greater 
disk durability and longer data life. 


PLUS! If you call, write, or utilize § 
ll reader service in response to this f 


ad—we'll send you our ful-range 

catalog of computer supplles with 

Special Offers good for further sav- 

ings on Verbatim diskettes and 
many other quality products, 
Сый or write for our discount catalog. 


LYBEN COMPUTER SYSTEMS 
1250-Е Rankin Dr., Troy, МІ 48083 
Phone: (313) 589-3440 
DATALIFE * THE NAME iS THE PROMISE 
THE WARRANTY iS THE PROOF 


inquiry 185 


IBM Enhancements 


Monochrome/Graphic/Printer Card $169.00 

(runs Lotus 1-2-3, ВАК, 720 x 348) 

384K MultiFunction Card $139.00 

IParallel/Serial/Game/C lock/C alendar/384K | 

Flopp Disk Controller Card (w/cable)$69.00 
Card (w/64K) $99.00 


Switching Power Supplies 
192.5 w for IBM Сай 


130 w for Saag OEE 
internal м. еа 
4 drive connectors, 
ETRI, fan 

„уюур үтен 


‚Сеп 
Case tor РС/ХТ (Fliptop or zm. - ‚ 864.00 
Game Card (2 Joystick Ports). . 
5151 Compatible via 


| — Distributors/Deslers/OEM Inquiries Invited 
Call 408-249-4512 Telex 172412 
Supreme Company 


1101 S, Winchester ., #166 
San Jose, CA 95128 


Inquiry 314 


DOS UTILITIES 


Attrib" - set/reset file atiribules 
Crypt - file encryption 
DSon - sort directory files 
Find" -find strings in Mes 
- log computer usage lor ІН5 
- renama across directories 
+ disk/file usaga statialics 
" supports DOS wildcards 


SEE -Full screen editor: 
supports optional microsoft mouse; 
block pick, put, cut, paste: search 
1000 wps; single А global replace; 
multiple windows & files; center 
justify; вре! check, correct 300 wpe 
trom supplied + user dictionary; 
32000 lines/filae, 32000 charafline; 

Instruction course included, 


$49 for all 8 programs 


$79 unprotected 
Vise/MC - СА add 6% sales tax 


California Scientific Software 


Save оп 
top quality | 
ЗМ Diskettes 


Би” mu $477 
B1" ec. ы $239 


S061 SG gs 


SOLD iH BOXES ОЕ ТЕН DNLY 


342" 3M diskettes are also available 


tremendous selection of software 
books, accessories and auppiles 


uP TO 50% ort! 


“Наза IN Зай  Mullmala 

Framework 

Ноты Acci. Pius 290 
“  Ulrpite . 169 WordbissProPao 259 


т ee a ғам 
lire gaspang afud аламан КРЦ Cetera mena edd Ff. cale Fun 


Prope qute ba ағына әнінің maso Urbes о 


ABC data products 


ғ. О. BOX 18720, SAN 041500, CALIFORNIA 92116 
619-283-5488 ЖС 800-854-1555 


Inquiry 7 


ic FOR THE BEST OF US.. 


THE 
A COMPLETE 68000 & 2804 
SINGLE BOARD COMPUTER SYSTEM 
WITH ULTRA-HIGH-RES GRAPHICS!! 


AST SixPakPlus (648 ‚....... ... 
SixPakPlus UR ^ 
MegaPlus (84 
Advantage (128&).. 

Advantage (1.5M) 

VO Plus....... dac 

PCnet - starter КИ. "— жа 
Quadboard (64k). 


те А "AT (2M) .. 
uad 
HERCULES ANE board 


Col Сага wilh РР............. $159 


HAYES Modems: 2400 ..... ... 
Smartmodem 1200............ 
Smartmodem 1200B ..... .. 

Sat! of 9 chips it дш 

256k chips (each)... 

ВОЯТ chip...... құсты. 

Maynard Disk Controller ..... . 
Sandstar Senes. — .. 

Internal Hard Disks from . а 
MaynStream tape Баскир!гот.. 

Qumae 142A, ..,. na 

Teac FD55B.. . , ass 

Tandon ТМ100-2,.. 

CDC 9409. ^ 

Verbatim Dalahle disks (10). 78 


SIBEC 51 


8051/52 DEVELOPMENT BOARD 
8051-Based Single-Board Computer with 


program EEPROMS. 
ЕРепе for System 
Development and 
Educational Anolicat 
$335 
Binary Technology 


—— ——— — ті 
PD ВОХ 07 a MEUD NH 0370 = 003:408-9231 


Inquiry 35 


Z-Shell 


Unix-like commands 
Amazing ease of use! 


Ever forget what you are doing? 
Z-Shell edits and re-runs previ- 
ous DOS commands. 7-Shell’s 
aliases make: 


asm p1; link pi; 
erase pl.sym 


Just “assemble"—no clumsy 
batch files. Run many com- 
mands on one line! Will run 
with SideKick: works on clones. 
Detailed 40-page manual. Only 
$79.50! 


d Workman & Associates 


| 112 Marion Avenue, Pasadena, СА 91106 


(818) 796-4401 
Please request our new catalog 


inquiry 341 


PRINTER BUFFER 
A 64K PRINTER BUFFER 


AND IBM PRINTER PORT 


ALL ON ONE CARD 


• FULLY COMPATIBLE ІВМ 
PRINTER PORT 

® FITS THE LONG OR SHORT 
SLOT IN A PC OR XT 

e LPT2 OR LPT3 SELECTABLE 

e 1 YEAR LIMITED WARRANTY 


ONLY %229.% EACH 


) Ditron 


CORPORATION 
4026 W ST JOHN 


GLENDALE. AZ 85308 
(602) 938-3165 
COD, MASTERCARD AND 
VISA ACCEPTED 


25642 Hazelnut, El Toro, СА 92620 VLM Computer Electronics 
(714) 581-7654 10 Park Place € Morristown, NJ 07960 
2011 267-3268 Visa, MC. Check or COD. 


ІМ РС. XT a Trademark of IGM Corp 


inquiry 49 Inquiry 374 


100% GUARANTEED ICs - MONEY BACK! 
SPECIAL 1-800-245-2235 SPECIALS 


That's rignt!)... 100% money-back guaranteed ICs at prices never 
before possible! Krueger Technology's unique patented IC removal pro 
64K DRAM cess 15 the key to our ability to sell зо low. The fact Is, it costs less to 2 1 14-300ns 50 
retrieve and refurbish an ІС from an obsolete PC board than manufac- 
ture a new one. Since we maintain an inventory in excess of зік milllon FDC] 793 5 00 
A ICs and process over 100,000 IC 1 per day [over thirty million іп the past " 


ten years) we can supply you with most. If not all of your IC needs. 74LS3 22 50 


Until this year Gur vast inventory of ICs was available to only 


FULLY FUNCTIONAL ЬН ШЫНА АЧА 6116-120nS 1.75 | 


гим Duy direct and cut out all pring | 8080А 7 
SHORTER LEADS 3: ei А уа о Bent J5 
200ns or FASTER forget. you get an additional 30% discount on orders over 55001 Z80ASI0/0 3 75 


DYNAMIC RAMS |) STATICRAMS || 74SERIES | 


MICROPROCESSORS 


2901 3.00 3039 2.00 | 4164-120ns 1.75 | 6264-150ns 6.00) oux 95 7245 35 
Ee dE шшш рш аа шуш S 
-200ns j ns i 
Ж пин Ж | 4164-25000 65 | 6116-25003 65| ӘЖ 50 assit 0 
801863 15.00 3088 7.50 | 4416-150ns 1.50 | 1420-5518 2.00 25 7 35 | 
1 5.00 80300 600) 4116-15015 „75 | 2147, 2148, 2149 2.00| 7451 35 МЫЗ 45 
„= мет Те лала 35 | 2114-30005 50| 24325Х 50 asat © 
ADCIDAC 4116-250пз .25 | 2114-РАЗТЕВ 80 =a 
| | | | 74FIX 
ҒА 1-800-245-2235 тет 
LL 7AF2XX 50 
| | ' 7AF3XX .60 
БЕСІН  zaostmis cmos 
1091 5.25 2661 4.00 2.5 MHZ | 
1771 650 5027 300 | 27128-250ns 5.00 | cpu, стс, Pio 100| ANY 4000SERIES .25 
ія 1000 5037 50 27128-35015 4.00 | ОМА, DART, SIO Da ow 3 
173 10.00 765 4.00 | 27128-450ns 3.00 4.0 MHZ (А) 6500/6800 SERIES 
1797 10.00 COME116 500 | 
‚2651 4.00 3250 4.00 | 2764, 2732, 2716 мыт ie | 
| 25015 3.50 { : ANY 65XX 2.00 
SOUND CHIPS | 4 6.0 MHZ (8) 
= TU 300ns 3.00 CPU, CTE, PIO 3/00 ANY 65XXA 2.50 
AY3-8910. 200 | 350ns 2.75 | DMA, DART, 510 3.00 | ANY 65XXB 3.00 
|, 13-8312 2.00 450ns 2.25 MISCELLANEOUS ANY 68XX 2.00 
um а 0026 1.50 | ANY 68AXX 2.50 
à 1488 „50 
8216 100 3273 1000 | 3232 1.00 6810 75 
= + СД 6.00 | 3242 T. 
8237 300 326 1500 | 68708 4.00 | 3470 1.50 ' 
un 250 8279 3.50 i Tu 10 OUR POLICY 
st 190 8283 550 | CMOS version at double CA3XXX 100 | Әбеу Orders normaty shipped 
= 200 EM — 29 | the above prices МС4024 ЕЕ” Reese рын 
| . №2044 2.00 under; for each addional ai pound add 
25 Series EPROMS are 555 .35 | 91. Arizona residents ada 6% sales tax 
the same price as 27 75XXX .50 Payment: Visa, MC, cashiers check, cer. 
Series EPROMS 8131 2.25 | іе пед. money order, personal check 
ea + TEAS to — nl de 4- сей 
ЕСІ. 9204 ЧЕТ: cr orders: COD: wem wth cain er: 
. 88XX 50 — 3d 
9927 5.00 | ANY 10K LOGIC 1.00 STXX 50 Add 13 COD handling charge. 
9980 10.00 | ANY ECL RAM 3.00 9602 75 | V мк; ri sie dm 
| ALL OTHER 99ХХ SERIES 3.00 | ANY 100K LOGIC 5.00 | 361502 150 | дай Аа tas una op sock on ner 


KRUEGER Technology, Inc. 
2219 South 48th Street e Tempe, AZ 85282 
800-245-2235 MIS 
In Arizona 602-438-1570 Monday Thru Friday 


Inquiry 375 for End-Users. Inquiry 376 for DEALERS ONLY. AUGUST 1985 ‹ BYTE 405 


Incredible value! 


Nashua. 
Diskettes 


— € WARRANT YI 
975: 
poly-bagged dis EE 


510: 0 T "t 
Nes ы user identification labels and wrile-protect c1 labs 
NASHUA A Corporation ва half-bilion бойы corporation and а 
recognized leader эп m тей. 
SOFT SECTOR ONLY! = Sold in желе of 50 only! 


Бк 00-521. 6857 ошон & 
(In йпю 1-312-256-7140) 4-312-256-7140 
HOURS 8AM-5PM Central Time, Monday-Friday 


WE WILL BEAT AN'Y MATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUAMTITIES! 


DISK WORLD!, inc. 
629 Green Bay Road • Wilmette, Шпон 60091 


DISK 
WORLD! 


Fir $500 


ATHANA 
DISKETTES 
The great unknown! 


97 510: 


You've used these diskettes hundreds of | 


times. ..as copy-protected originals on some of 
{ле most popular software packages. They're 
packed in poly-bags of 25 with Tyvek sleeves, 
reinforced hubs, user identification labels and 
write-protect tabs. 


LIFETIME WARRANTY! | 
SOFT SECTOR ONLY! = Sold in multiples 
of 50 only. 

ere m INFORMATION & 

(In илоқ 1-312-258-7140) 1-312-256-7140 
HOURS: 8АМ-5РМ Central Time, Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS d сайы 


DISK WORLD 
629 Green Bay Road е E meds cem 60091 


Authorized Distributor en 
MEDIA 


DISKETTE 
STORAGE CASES 


AMARAY MEDIA-MATE 50: A REVOLUTION 
IN DISKETTE STORAGE 

Every once in a whale. someone Lakes tha 

Simple and makes И elegant! This umt holds 


50 5%: diskettes, has grooves lor easy 
Stacking. inside rupples 10 keep diskettes 
from shpping and severa! other features We 


like at! « $2 00 
Р ва Shopng 


DISKETTE 70 STORAGE: STILL A GREAT BUY. 


Dust-free slorage lar 70 5%” diskettes 
Six deveders inciuded An excellent М. 


ISK CADDIES 
The — < ilip-up holder іш 10 5%” 
disketes 


xiv MEN 
fin Hinos 1 312 255-7140] 1- 312- 256. 7140 
HOURS 8AM-SPM Central Time. Monday Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED ^ aid 
QN THE SAME PRODUCTS T КЕРА 
— ы сезү = ы? 


629 Green Ва = мена. inos 60091 


The valus leader in 
Computer supplies 


And acceasoras. 
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МАЗНМА 
Author zed Distributor MAGNETIC 
MEDIA | 


eige of grey only $1. 65 ж 


FANTASTIC LOW PRICES ОМ 


BASF 


е) QUALIMETRIC 
DISKETTES! 


145. WARRANTY! 


51142 $431 


Сиу. 20 0500 Oly. 20 
ju 55D0-S6TPI —, $1.46 га 5%” 0500-96ТР! — $1.75 ea 
PACKED ІН CARDBOARD CASES! 
ВАЗЕ DUALIMETRIC DISKETTES have à LIFETIME WAR- 
RANTY with Tyvek sleeves. reinforced hubs, user identification 


labels and wile-prolect Labs 
SOFT SECTOR ONLY! | MINIMUM ORDER ?0DISKETTES 


ВАЗЕ 35' MICRO-FLOPPIES BASF 5w"HIGH DENSITY 


FOR IBM PC-AT 
55500-135 ТРу —$2.34va |  DSOD-HD — $3.M ea 
Шала "mem 
(п Шіпбіз, 1-312-256-7140) 1-312-256-7140 
HOURS 8AM-5PM Caniral Time, Моллу. Friday 
WE WILL BEAT ЕНТ eec r ADVERT ISED ma 
ON THE SAME PRODUC 


DISK Authorized Reseller 
WORLD! "^ 


Б 
Ordering & Shipping 
Instructions 

Shipping: 5%” & 3 5" DISKETTES—Add $3 00 per eath 100 or 
fewer diskettes Other Hams: Add shipping charges as Shown in 
addition to other shipping charges. Payment: VISA and MASTER- 
CARD accepted COD Orders: Add additional $3 00 Special Han 
Gling charge APO, FPO, AK, НІ & PR Orders: Include shipping 
charges as shown and additional 5% of total order amount to 


cover PAL and insurance. Taxes: Illinois residents only, add 7% 
sales tax 


MINI 
аттар шеше 
(in Minos 1-312-256-7140) 1-312-256-7140 
HOURS: BAM-5PM Central Teme 
Monday-Friday 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AHD аш ES! 


DISK WORLD! 1 
629 Green Bay Road * Wilmette, T 60091 


PRINTER 
RIBBONS: 


at 
extraordinary 
prices! 


Brand new ribbons, manufactured із Onginal Equipment 
Manutachwer’s SpeCHiCAIORS, in housings. (Mot re-inked or 
Spools only.) 


LIFETIME WARRANT Y! 


Epson MX-70/80 . . $3.58 ea. + 25€ Shpng. 
I MX-100 ....$4.95 ea. + 25% Shpng. 

Okidata Micro83.. $1.48 ea. + 25¢ Shpng. 
one Micro84.. $3.66 ea. + 25€ Shpng. 


A ORDERS ONLY: ee ane 
1-800-621 


-5827 8: 
(in шпон 1-312-256-7140) 1-312-256-7140 
HOURS: ВАМ-5РМ Central Time. Monday-Friday 


WE WILL BEAT AN'Y NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES! 


DISK WORLD!, inc. 
629 Green Bay Road » Wirrrette. Iliinois 60091 


DISK 
WORLD! 


Information Processing = ВАЗЕ 


Now, the lowest 
prices ever on 


ЗМ Scotch’ 
7 DISKETTES 
- Д / LIFETIME WARRANTY! 
The best deal 
on 3M diskettes 
you’ve ever seen! 


FREE: 
FLIP N' FILE 15 


with every order 
for 5.25" SSDD and DSDD. 


$1.42 ea. — 5.25" SSDD wilh FREE Flip m File 15 
5,25" 0500 with FREE Flip n File 15 —$1.74 ea. 


100% LIFETIME WARRANTY 


This is a Super Special promotion. It 
was supposed to end around the end of 
May. 

But we decided to buy more than 
1,000,000 3M diskettes packed in the 
FREE Flip п’ File 15's...and give you 
the benefits of this terrific value. 

One word of warning: this offer is 
limited only to supplies on hand. Once 
these supplies are used up, the prices 
stay the same...but there's no free 
Flip n' File. 

The last time we ran an offer like 
this, everything was sold out in about 
six weeks. 

So don't wait. Order now. 


Other 3M diskettes: 
(Flip п' File offer does not apply.) 
5.25" SSDD-96TPI 
5.25" DSDD-96TPI 

5.25" DSDD-HD for 


$2.57 ea. 


| 3.50" SSDD-135TPI for 


Apple Mac . $2.86 ea. 


DATA CARTRIDGES 
10096 certified 3M data cartridges. 
DC-1000 . 4 ! 
0С-300ХІР... ‚. $19.83 ea. 
DC-600A $22.13 ea. 
Sold in cases of 10 only. 
Add $5.00 shipping per 10. 


Inquiry 104 


"Computer Systems 


Рюзза call w/ your System Requirements so that we may 
quote the configuration thal best fits your лево. 
CROMEMCO 10MMHz 68000 UNIX-5 Systems 
CS-100H50X20E€ 2Mb ECC RAM 5ОМЫ H.D. $13,849 
INTERCONTINENTAL MICRO SYSTEMS 12 User HE 
Speed 16 Bit System. Includes 1Mb Automatic Cache 
Buffer, Dual 8" Fioppies, 25Mb Fixed and 25Mb 
Removabie Hard Disk (Complete Back-Up in 5-Min.) 
256% Ram Per User. Turbodos 1.41, NewWord Word 


Processor, w/ Spell Check & Merge Print $750/Mo. 
MORROW MDI. MOTTO & HR15-XL Prinler $1,595 
MORROW MD1I, MDT7O & HAIS-XL Printer $2.295 


MORROW PIVOT !/&i/11.5Lb Portable w/4 HA Ваћегу 
IBM Compalability, Expansion Capability, ЗАМ & More 
Сай For Our Dual Deve Lumicon Screen Speciali 
MOTOROLA 16 User MEGAFRAME with Parallel 
Processing, UNIX System 5 & VAX 750 Power CALL 
ST-100 PC/XT COMPAT. w/Dual 5%" DRYS., PARA. & 
SERIAL PORTS, 6 SLOTS, MONO. or RGB Video CTRL, 
256K RAM MS-DOS 2.1 $1,095  w/ 10Mb H.D. $1,595 


VIASYN 816/286 w 40Mb 5 Тара $5,095 
VIASYM 816/С-Н40 wi БА" X 8" FLPY'S $6,795 
VIASYN 876/T0-H40 wi Two БА" FLPY'S $5,395 


CALL FOR OTHER SYSTEM CONFIGURATIONS 
ZENITH 150-PC COMPATIBLE SEE PAGE 50 


$-100 Bus Boards 


И you purchased before calling us, you probably paid 
too much! We stock ACKERMAN DIGITAL, ADVANCED 
DIGITAL, CCS, VIASYN, CROMEMCO, HUDSON, 
ELECTROLOGICS, INTERCONT. MICRO, KONAN, 
MULLEN, PICKLES & TROUT, SYNTECH DATA, 
TARBELL, ТЕСМАЯ, TRANSEND, VECTOR ELEC. 

A iow Of This Month’s SPECIALS Are: 


COMPUPRO/VIASYN RAM 22, 256K STATIC $779 
COMPUPRO/VIASYN RAM 23, 128K STATIC $415 
DUAL NEW BOARD SPECIALS CALL 
MACROTECH 256-5T/512-ST STATIC  $695/81,205 


MACROTECH AD/T-4 Intelligent ¥O 

MACROTECH №1-286 80288/780H DUAL PROC. $879 
MACROTECH МАЈ! 14b DYNAMIC RAM | mus 
SYNTECH DATA SYS --. 40% OFF PRESENT STOCK 


VECTOR RAM 17 64K Stalic $719 
VECTOR INTERFACER { Dual Serial 5209 
VECTOR INTERFACER ПЗЭ Pare, t Beria! $225 


Mainframe & Drive Enclosures 


INTEGRAND 1100 7 Slots and 2 X 8" Drives $475 
JMA THS 5А" H.D. Cabinet $189 
MPS 5500 5%“ H.D. & FLPY OR TAPE $209 
MICROWARE 51700! Dual Hor. Ұ НІ. 5%" FLPY $75 
PARA DYNAMICS 38205 PRONTO $1,150 


Floppy Disk Drives 


MITSUBISHI 2894 STD./2896 4 HT. 8" 

MITSUBISHI 4853 HALF HT. 5%” 96TPI 0500 $139 
ТАМООН 100-2А IBM-PC Compalibie $109 
TEAC FD555 $ MITSUBISHI 485! 5%" “HT. $95 


Hard Disk Subsystems 


PC-INSIDER/PC-OUTSIDER HO. SERIES FOR JBM 10 
to 116M6 Formatted. w Controller 8 АН Cables, 
Hardware & P/S or PC Style Cabinet from $559 
WANTEK 60Mb % HT, Streaming Tape for РС $1,200 
CALL For OLR Sar QTY. PRICES on HARD DISKS: 


MITSUBISHI! Мерфоғ RODIME 
MICROPOLS QUANTUM Amcodyne 
8-100 BUS SUBSYSTEMS Supporting Turbodoa, 
Concur. Dos, CP/M 80 & 816 Opersling Зуметз САЦ. 


TAPE BACK-UP 10Mb 5%" А НТ $539 
PC-Multifunction Boards 


We Have a Good Selection of Multifunction and Memory 
Boards for PC, XT, AT, JR, AT & T, and PC Portables 


STB B!G BYTE 384K $210 
STO GAANDE BYTE/PC-AT 2.5Mb $7859 
STB RIO GRANDE/PC-AT 1.5МЬ, 2$ P, & G $559 
STB RIO PLUS IPC & ХТ 384К $299 
TECMAR CAPTAIN 384K w/Treasure Chest $220 
TECMAR JR. CAPTAIN 128K w/Tressure Cheat $289 
TECMAR EXPANSION CHASSIS With 8 Slota $575 
TECMAR MAESTRO 2. 5Mb $095 
TECMAR WAVE 256K Fite XT Short Slot $209 


PC-Slave Boards 


ADVANCED DIGITAL PC-SLAVE W/256K, 8 MHz 8088 
CPU, 2 $ Ports, RTNX S/W-For Multi-Lser PC $505 
ALLOY PC-SLAVE/16 256K to 768К RAM CALL 


PC-Video/ Graphics Boards 


STB GAAPHICS PLUS И with Paral PRT Port $240 
STB MONO PLUS ЇЇ with Paral. PAT. Port $155 
STB CHAUFFER No Drivers Needed $255 


TECMAR GRAPHICS MASTER 18 Color Hi-Res $439 
TECMAR GRAPHICS TENDER RGE/PRT, PORT $189 


Graphics And CAD 


PFS Graph CALL 
VECTRIX Graphics Systems Utilize 9 8/7 Planes and 
have 394К НАМ to Operate independently of Host Video 
Controller and НАМ Mamory 


VECTRIX VX384A Stand Alone RS232 Co-proc. CALL 


VECTRIX Vx1301 13" RGB Analog Monilor CALL 
VECTRIX vX1801 19" RGB Analog Monitor CALL 
VECTRIX VX/PCB 512 Col./Pall. of 16,800,000 CALL 
VECTRIX VXTB 11"X11" Graphics Tablet CALL 


PC-Sclentific/Industrial Boards 


TECMAR BASE BOARD 96 Оюна ИО Lines $219 
TECMAR DADIO D to A Up io 24 Devices $249 
TECMAR ІЕЕЕ-488 Goard $249 


TECMAR LAGMASTEA w TM40 PGL Option $585 


Monitors & Terminals 
TATUNG СМ-1322 640X200 AGB-SATISFACTION 


GUARANTEED. it Puls Competition to Shame! $395 
TATUNG СМ-1300 Like 1322 wih G Amber 
Switch PLEASE ASK ABOUT OUR “HOT 

LOANER POLICY | $418 


TATUNG СМ-1370 720Х480 RGB „Г САМ ssim Lonp 
Persist Phos Works w/ STE'a SUPER RES 400 ҰЮ 
TATUNG MM-1222G/A Hi-Res 12°TTL(IBM) $110/125 
TAXAM MONITORS Сай tor Low Prices 
TECMAR 640X480 RGB, САМ Switch Long Phos $519 
ZENITH ZVM1I23A (Green) 122A (Amber) $85/$59 


ZENITH 7 VM135 HI-RES RGB w Green Switch $449. 


LIBERTY TERMINALS w/Variabla Scrolling, Green, 
Amber 14", DEC Compatibility, Extra Pages of Memory, 
and Graphics Options at Unbeatable Prices. [ 
LINK 125 WYSE50 Compat 14" GAN or AMB — $448 
LINK 125; PC wi PC Emulaiing Video А Keybd CALL 
WYSE 50/78 TERMINALS tn Stock 


Printers & Plotters 


BROTHER HR-10 12 CPS Daisy м: TRAC.. SAP $265 
BROTHER HR-15-XL 17 CPS Daisywheal S or Р $359 
BROTHER HA-35 36 CPS Daisywheel 5 or P $699 
BROTHER M 1009 50 CPS Dot Mairix 6.6 Lbs. $189 
CITIZEN MSP-25 200/50 CPS 15" ULTRA QUIET $599 
EPSON LXB9, RXTOD«, FX80*, ҒХ100», 101500 CALL 
HOUSTON INST. PLOTTERS $ DIGITIZERS CALL 
OKIDATA New 782 Оше! 120 CPS А 60 CPS CALL 


Networking & Switch Boxes 


GILTRONIX MANUAL AND AUTOMATIC SWITCHING 
UNITS to Fit ell of Your SHARED Printer, Terminal, 
Modem, and Other Peripheral Needs. 

INTERCONT. MICRO LAN-PC/LANS-100 


Printer Buffers 
JOHNATHON FREEMAN UPB 54K FORMERL Y TTX in 


and/or Out Serial and/or Parallel $169 
PRACTICAL PERIPH. MICROBUFFER 64K CALL 
Modems 

HAYES SMART MODEM 1200, RS-232 $449 
HAYES SMART MODEM 2400 Universal $669 


PRENTICE POPCOM w/ PFS Access C150/X150 $315 
PROMETHEUS PROMODEM 1200 Hayes Compatible 
wW Built-in PWR Ѕорріу-А5232 Sland Alone Unit $289 
OPTIONS FOR РАОМООЕМ 1200 ARE: 


OPTION: PROCESSOA/64K MEMORY $75/$35 
OPTION: ALPHANUMERIC DISPLAY $78 
PROMETHEUS 1200А Apple ПІ, |+, Ke Card $295 
PROMETHEUS 7200 B/PC w/ PROCOM S/W $285 


PROMETHEUS 7200М МАС-РАС w Software $329 
U.S. ROBOTICS COURIER 2400 Baud $499 
И.В. ROBOTICS $-100 BOARD 300/1200 $295 
U.8. ROBOTICS PC MODEM w/Teipac Software $249 
U.S. ROBOTICS PC-MODEM With Clock-Cal/Battery, 
Printer Port, 256K & Telpac $459 


ж 


“MICROPRO WORDSTAR, Etc. 


Software 


We have Access 10 all Well Known Brands - ORDER 
CORRECTLY - SOFTWARE 1$ NOT RETURNABLE! 


Accountin 


CORE SOFTWARE'S FASTRAK: A DATA FLEX 
Application for ali Your Accounting Needs Supporting 
All Networks & Operating Systems CALL 


Spreadsheets & Integrated Pkgs. 


ASHTON-TATE Framework CALL 
LOTUS !-2-J/SYMPHONY 222075429 
MDBS Knowledgeman $319 
PFS Plan CALL 
SORCIM Зирегсаю-3 Battar Than 1-2-31! $209 


Operating Systems & Utilities 


BORLAND SideKick Windows & Calculator CALL 
COMPUPRO/VIASYN CPM at Affordable Prices 
CROMEMCO COMPLETE LINE GOOD ECONOMIES 
DIGITAL RESEARCH Complete line up to 35% ОН 


Language And Tools 


BD SOFTWARE "C" Compiler 8" SS SD B BIT $95 
COMPUTER INMOVATIONS С-86 “С” Compiler $299 
COMPUVIEW VEDIT/VEDIT-PLUS $115/$ 169 


DIGITAL RESEARCH Most Producis in Stock CALL 
LATTICE "C" Compier (Ask About Options) $299 
MICROSOFT Complete Lina CALL 
Data Base Managers 

ASHTON-TATE dBASE !! & Ш BEST PRICE 


DATAFLEX FiLE/RECORD Locking Multi-L/ser CALL 
РЕВ FILE/REPORT CALL 


Communications 


MYCROFT LABS MITE AND MITE PLUS 
MICROSTUF CROSS TALK XVI 
PFS Aocess 


Word Processors 


From і 
и 


CALL 
MEWSTAR NEWWORD w/ Money Gack Guar. $129 
OASIS THE WORD PLUS қол) Check, CP/AMBG $89 
PFS WRITE/PROOF CALUICALL 


_Овкенез & Cartridges 


3M ТАРЕ CARTRIDGES 300XL & 600A in Stock $29.05 
ВУЗАМ DISKETTES Low Prices From 519.50 
OYSAN Hard Disk Cartridges 5%” & 8" 59975150 
FUJI FILM FLOPPY DISKS Low Prices From $18.50 


Power Solutions 


FORTRON РС/ХТ Replacament P/S 140 Watt $149 
SAFT SPSTÜODOVA/SINE WAVE 1mSEC Switch CALL 
SOLA MINI UPS 750 Watt Sine Wave HIGH INRUSH 
(4500 Watt) 100% Batt. Op. w/o Swilch-Over CALL 
TRIPPLITE ВС-425-ҒС 425 Watts 15-20 Minutes $439 
TRIPPLITE /SOBAR Line Suppressor-Filters trom $40 
TRIPPLITE 56-7000 Wati w/80 Amp/Hr. Вабегу $695 


Testing Devices & Software 


DATACOM TRI-STATE RS232 V.24 Greakout $175 
DYSAN Floppy Analyzers CALL 
FLUKE 77 DVM w/ Holsler $119 

RID-OYMEK FLPY DAY DIAGNOSTIC DISKETTE $28 


Chips 
We Have Some o! (he LOWEST PRICES in the Nation! 
64K, 256K, 8087 А 80287 CALL 


Hobby Comer 


APPLE PASCAL $95 
ССВ 2870 280 CPU w/ Serial Port $209 
DIGIAC 64K Dram w/o Ram. Works for N.S. Horiz $60 
ITHACA ADS 64K, 6 SIO w/ I, XPU, Pascal tom $100 
MICROSOFT SOFTCARD APPLE Il ог 11+ CP/M $85 
MORROW Asi? 8" 5500 Add-On Drive $495 
NORTHSTAR ADVANTAGE 8/16 UPGD. w64K $229 
NORTHSTAR ADVANTAGE G/MSDOS w/ CP/M $195 
8-100 EPHOM BOARD 16K £59 
SY NTECH DATA PROM 100 KIT $a 
TRANSEND VOJA {24} Kil Video Board $295 
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М MANUFACTURERS, UNIVERSITIES, 
RESEARCH LABS ETC. 


IDEAL FOR OE 


“Тһе MegakKit^" 
BUILD YOUR OWN PC-XT 


No Soldering Required - You Only need To Assemble Parts 
Learn As You Build - Fully illustrated Instructions 
All Parts Compatable 


SYSTEM KIT INCLUDES: 

MotherBoard 

* Fully Assembled апа 
Tested Mega-Board 

% Mega-Bios Rom 

е 256k RAM 

Enclosure 

е  Mega-Case 

Power Supply 

° 130 Watt/ Switching 

Keyboard 

* Keytronics 

Data Storage 

е One DD/DS Floppy Disk 
Drive 

е Disk Drive Controller 
Card 


ALL ITEMS SOLD SEPARATELY 


ALL PARTS TESTED TO BE COMPAT I -т jo, ommo 
Good Quality High Quality 
12" Color Monitor with RGB /call 499.00 


Ф 
e Color Graphic Card $129.00 $250.00 
® Floppy Disk Drive $125.00 $145.00 
e 10 MBYTE Disk Drive And Controller $499.00 feall 
@ 20 MBYTE Disk Drive And Controller $700.00 ‘call 
е Addition Memory Kits 
64k - (64k RAMS) ‘call feall 
256k - (256k RAMS) /call /call 


ұм S TERMS: We accep! cash =, 
О! PLAY ete ih me = | packer or. ers rom 
P TELECOMMUNICATIONS | 214-607-1382 or pin ripe eret ы 
| CORPORATION ен Shipping and handling charg ges 
extra. 


"IBM and IBM PC are trademarks of International Business Machines &11984 Display Telecommunications Corporation 
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ЕТ CHOICE OF MAJOR OEM MANUFACTURERS, UNIVERSITIES, 
Г | RESEARCH LABS ETC. А THOROUGHLY FIELD PROVEN DESIGN 


-4 
= 


HIGH VOLUME PRODUCTION ENGINEERED. 


• FULL IBM PC-XT* COMPATIBILITY! - THOUSANDS 
* FULL MEGA-BYTE RAM CAPACITY 


ON MOTHERBOARD! 


Eight Compatible 
МО Interface 
Connectors 

(Full PC compatible) 
(compatible with all 
IBM-PC* plug-in cards) 


VPP voltage required) 


Fully Socketed 
|Full Mega-Byte Ram Capacity!| V and Assembled 
On board! 

(With parity) 256k RAM 
0256K Byles using 64K chips 

C1 Mega Bytes using 256K chips 


MegaBoard Products On 
Display at the following 
locations: 

Hawaiian Industrial Instruments FREE! Displaytel™ 
1154 Fort Street Mall, Suite 200 | Exclusive. 
Honolulu, Hawaii 96813 leg to 
B08 533-4132 Education! 
Electronics Projects пс. Ша -- 
30 Airport Blvd 


Mobile, Alabama 36608 Mega-Board™ Order! 


7 DISPLAY 
ША. TELECOMMUNICATIONS 
CORPORATION 


"ІВМ and IBM РС are trademarks of Intemational Business Machines 
Inquiry 105 


DEALERS AND OEM MANUFACTURERS | (Standard Key- [Hardware Reset 
[QUANTITY DISCOUNTS AVAILABLE board interface бы flaw 
à (Full PC compatible} | in PC) 


Power Connector 
(Full IBM* pinout | 
compatible} | 
8088 Processor 
{Same ав РС) | 


8087 Numeric 
Processor 
(Same as PC) 


Peripheral 
Support Circuits 
(Same as PC} 


Configuration 
Switches 
(Same as РС) 


Spoaker/Audio 
Port 
(Same as PC) 


Wire Wrap Area 
To facilitate special custom 
applications! 


Mega-Board" Triple-tested, fully 
Socketed and assembled 
with IC's. 


Includes highest quality PC board 
with gold plating, silk screen, 
solder mask 


Board Size 10.5 inch X 13.5 inch 


ORDER NOW!!! Fost, попа өмі 
CALL: 214-607-1DTC 


n 100% я ~ immediate shipment! 
SATISFACTION |Most instock items shipped 
same or next day! 


InterFirst Place 
8445 Freeport Parkway, Suite 445 
P.O. Box 27 
‚ Texas 75062 
(214) 607-1382 
Telex 510600176 DTC UD 
1984 Display Talecommunications Corporation 
AUGUST 1985 + BYTE 409 
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ame Brand Qu 


Diskettes 


lity 


Toll-Free Ordering 
Fast Deliver 


Call Communica tions Electronics 


Diskette order desk 


800-USA-DISK 


in Canada 800-CA1-DISK 
Choose your brand 
Choose your price 


Product Description 
8" SSSD IBM Compatible 128B/S, 26 Sector 


8“ $550 Shugart Compatible, 32 Hard Sector 


8" 5500 ІВМ Compatible(t28 B/S, 26 Sectors) 
8" 0500 Soft Sector (Unformated) 

8" DSDD Soft Sector (266 B/S, 26 Sectors) 
B" DSDD Soft Sector (512 B/S, 15 Sectors) 
8“ OSOD Soft Sector (1024 B/S, B Sectors) 
5%" SSSD Soft Sector w/Hub Ring 

БМ” SSSD Same as above but bulk produci 
59" SSSD 10 Hard Sector w/Hub Aing 

5%” SSDO Soft Sector w/Hub Ring 

5%” 5500 Same as above, but bulk product 
6%" SSDD 10 Hard Sector w/Hub Ring 

5%" DSDD бой Sector w/Hub Ring 

5%" DSDD Same as above, but bulk product 
5%" 0500 10 Hard Sector w/Hub Ring 

5%” DSDD 16 Hard Sector w/Hub Ring 

6%" DSDD Soft Sector 98 Tracks per inch 
5%” DS High Density Soft Sector for IBM PC AT 
3%" 5800 Sof Sector micro-floppy 


7 
Super Disk 
diskettes ==. 
$0.49 each 


Era 


0431-2 
0437-2 


6481-2 
6487-1 


6491-1 
8491-2 


0501-1 


СЕ pwl 


190 рін 
per disk |] 


For more information „еы 
800-USA-DISK 


№ Шам 313-873-3111 


about this brand call: 
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ЭХТАТ 


Wabash 
diskettes == 
$0.72 each 

CE queal 
Өзіне 100 price 
nnt # per disk Bi 
Fi1t-2 1.59 
Fa 1.78 
Fiat- 1.89 
Fitz 2.09 
F144-Z 2 09 
F145-2 2.09 
FT-Z 2.08 
т? 088 
11-2 0.78 
NMIMI 0.89 
uN13A-2 0.99 
№13 А1-2 0.89 
ыз? 0.99 
ШІСІ 1.09 
NIAM-Z 0.99 
NM 1.09 
шык! 1.09 
BISA- 2.49 
MIBA-Z 399 
6134-2 2.74 

Listing warranty 
Fee ware hele м НЫ cali 
800-323-9868 


№ Мы 312-563-6353 


ВАЗЕ 
diskettes 5% 
$1.12 each 


CE quaa 

BASF 108 pica 
Part # per disk [$] 
64974-2 1.24 
54000-1 1.44 
64112-1 295 

Uiietime warrenty 
Ғы more ігір ps BASE coll 
800-343-4600 


№ Мазин 617-271-4000 


Memorex 
diskettes =" 
$1.12 each 

CE gal 
Шынын! 108 нін 
Part # per ШІ 
3082-2 1.84 
3015-2 1.94 
3890-2 219 
3182-1 259 
3104-1 259 
3481-2 1.24 
2491-1 1.69 
3501-Z 249 
65506-1 3.99 
8100-2 249 
Uisa жаттан) 


For aure № м нөлі cell 


800-448-1422 


Monday-Friday Ям-ім ET 
Inquiry 60 


Now...name brand quality at CE prices 


Now, you can buy all of your diskettes from CE at prices less 
than “unbranded” generic diskettes. Your data is valuable, 
so why take chances using a diskette that could be so 
unreliable that the manufacturer refuses to put their name 
on it. Compare our prices on our world famous name 
brand diskettes to what you are currently buying. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyvek® 
envelopes are only $15.00 per 100 pack. Use order 3t TE-5 
for a 100 pack of 5%” diskette envelopes. 


Quantity Discounts Available 


Our diskettes are packed 10 disks to a carton and 5 or 10 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case without envelopes or labels. Please order only 
in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also willing to accommodate 
your smaller orders. Quantities less than 100 units are available 
in increments of 10 units at a 2096 surcharge above our 100 
unit price. Quantity discounts are also available, Order 200 
or more disks at the same time and deduct 196; 300 or more 
saves you 2%; 400 or more saves 3%; 500 or more saves 496; 
1,000 or more saves 596; 2,000 or more saves 696; 3,000 or 
more Saves 796, 5,000 or more saves 8%, 7,500 or more saves 
996 and 10,000 or more disks earns you a 1096 discount off our 
super low quantity 100 price. Almost all our diskettes are 
immediately available from CE. Our efficient warehouse 
facilities are equipped to help us get you the quality product 
you need, when you need it. If you need further assistance to 
find the flexible diskette that's right for you, call the appropriate 
manufacturers compatibility hotline telephone number listed 
at the bottom of this ad. 


VALULIFE 


Verbatim Fuji TDK 
diskettes 5% diskettes к= diskettes “=, 
$1.17 each $1.17 each $1.17 each 

CE pat CE өмі CE qomt 

tarkat 100 prica іні 180 price TH 100 arica 

Fort # per disk ($) Parl # ger disk |8 Pari # per disk |Ң 
—— НИНІЗІЕ-І 1.94 Fi-$-2 2.34 
——— --- FI? 0-1 2.89 FID-$-1 289 
—— ----- Fa2D-1024-2 289 F2D-31024-2 2.89 
20820-1 1.29 010-7 1.29 ШІН 1.29 
20821-2 1.69 №020-2 1.69 М2 2-9-2 1.69 
—— ——— — MOZI-S6TPH2 2.79 M? 0X-5-Z 1.99 
== — —— m2? 80-$¢-2 499 

Шаба ими Utetins warrenty Uletias warranty 
For mns iste on Vortatim coll Fer mare іг an Т} call For тат ніс ін TE coll 
600-538-8589 800-223-6535 800-645-6571 
№ быга 408-245-4400 ia New York 212-736-3398 із Mew Үні 616-025-0108 
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Buy your diskettes from CE with confidence 


To get the fastest delivery of your diskettes, phone your order directly to 
our order desk and charge it to yourcredit card. Written purchase orders 
are accepted from approved government agencies and most well rated 
firms at a 1096 surcharge for net 10 billing. For maximum savings, your 
order should be prepaid. All sales are subject to availability, accept- 
ance and verification. All sales are final. All prices are in U.S. dollars. 
Prices, terms and specifications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent produci at no extra cost to you unless CE is instructed 
differently. A $5.00 additional handling fee will be charged for all orders 
wlth a merchandise total under $50.00. All shipments are F.O.B. CE 
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. 
UPS areas for $5.00 extra, and are payablewith cash or certified check. 
For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/or any 
fraction of 100 5%-ілсһ or 3%-inch diskettes for U.P.S. ground shipping 
and handling in the continental U.S. UPS 2nd day air rates are three 
times continental U.S. rates. For Canada, Puerto Rico, Hawail, Alaska, 
or APO/FPO dellvery, shipping is three times the continental U.S. rate. 
Mail orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
In the U.S. Dial B00-USA-DISK In Canada, order toll-free by 
calling 800-CA1-DISK. If you are outside the U.S. or in Michigan 
dial 313-973-8888. WUI telex anytime 671-0155. Order today. 


Copyrighi © 1985 Communications Electronics Inc. Ad %061585-2 


е” 


M COMMUNICATIONS 
ELECTRONICS INC. 


Computer Products Division 


Box 1045 ПІ Ann Arbor, Michigan 48106-1045 U.S.A. 
Call toll-free 800-USA-DISK or outside U.S.A. 313-973-8888 


ЗМ Kodak Dysan 
diskettes к» diskettes =". diskettes =". 
$1.21 each $1.30 each $1.53 each 

CE шап. СЕ geat CE quist 
зи 100 price Kadek 100 price Byte 100 мм 
Port # par disk [$] Part # per disk (9) Parl # per disk i5) 
8512-2 1.89 188-4284-2 2.39 308501-2 2,39 
05598-1 239 194-7376-2 2.69 808605-7 269 
ТИГЕ; 2.74 126-3763-2 3.14 300803-2 3.14 
$0500-1024-? 274 128-3786-2 3.14 800839-7 3.14 
5580-18-72 1.34 111-1808-2 1.44 801187-2 1.69 
50$08-ЯН-2 1.89 177-3046-1 1.74 102060-2 249 
0300-7 279 158-6442 369 02067-2 
50580-06-2 4.99 100-4806-2 5.89 802314-2 499 
25500-2 299 127-1302-2 3.24 107821-2 324 
Шар warrenty Lotions warranty ите емген 
LJ E TTE al Fer worn оќо sa. Кой гөй Fer шаң ints ча pes nd) 
800-328-9438 313-967-1600 800-552-2211 
№ Шіненіз 512-738-0524 Mosdey-Frideq ІЕш-ір ET № Сайнага 405-070-6021 
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FREE Disk Tub With Every Order Over $20 — Holds 60 Буд" Disks 


Hard Disk 
10 Meg w/cont. Deane en $ 995 Sanyo 
'aHeight360K ....... —— 4 .5 89 
Hard Disk 5%" Disk Drives ШЛАК 
848-1E, SglSide, НЕ ............. $ 279 
* 10 Meg Hard Disk , т r ены, санне нота! В 848-2Е, DbISIde, НЕ. ..... ——— 
ж W/IBM Controller FD55F, Quad Density .............. 129 
All Teac's are Half Heights M289463,Dbl./Dbl. ............... S 399 
М2896-65 Dbl/Dbl. Ht. ` |... 399 
Tandon 
ТМ100-2,550Ж.................... $ 99 
TM101-4, Quad Density ............ 259 51/4" & 8” 
Itsubishi Power Supply & Cabinets 
4853, Quad Den. іне 11:111 5 H9 IMR 54" 
7 А eignt .......... 
Apple Br Drives je à: Singeecabinetw/DWr ............. 5 23 
ца nine ұурҰғ,.,......... 
A20rA20FUNHT. ........... $ 159 10Meg w/IBMController. .......... 5 499 DualCabinet &POWer ............. 89 
contr eer R Р » АЛ have 6 month Warran 
a o. А а ew $ 129 ете Sol. Cabinet w/pwr &fan........... $ 229 
FD525CFOrllC L 439 FOD-100-8 Sglside pam ЧОУ ү $ 129 Dualw/pwr for2thinlines ......... 239 
ИМ compatibie ЕШНЕ : ..5 139 ЕОП-200-8ррі8де,............... 189 Dualw/pwr&fan................. 279 


Epson PRINTER INTERFACES 


RX-B0 (120 cps) Fourth Dimension 
Brother HR-1 RX-BOFT We Wil сага &CableiForApple .......... $ 45 
> ЕЯ 
SXL ! | 80+ — ng СРОК 
ж 18ср5 FX-100 + Dumpling Gx (Grappler Compatible) $ 75 
(01500 Dumpling Gx ВОВА... 145 
* Letter Quality ІХ-80 We аге ап Authorized Dealer DumplingGX 16K w/16Kexpto64K . 160 
Okidata Я. 5 59 
o +... a aae Md ан Serialinterface ................. 85 
OKIBAS..... gu "OR ...... 749 Orange Micro 
OKI 192 . eg". WIPE S 259 бгаррег+ .................... $ 84 
OKI 193 . ae, . 565 Grappler + w/46K .............. 149 
OKIMATE20Cotor Printer ......... 239 Epson А 
HRISML 12ср6................ $ 349 EpsonSerlalinterface............ 5 99 
HR25,25cps .......-........ . 625 A B SWITCHBOX Letter Writer NGO KIt ............ 59 
НЯ55, КОШ, эз... awe Е „ 835 БЕР MO MEC $ 69 [2-80 огРХ-80 Тгастог .........,., 39 


B MONITORS 


3006, nine $ 125 МАХ 12. ubrincton Graphics $ 169 
' esoreen ..............9 142 MAATE MOnOChnromeaAmbDer ..... 
Taxan 425 300A H-ResAmDer. 22222272744 HX12, KOBCOIOF. ....... о. 449 
310A, Monochrome Amber . ...... 158 SR-12w/DoublerBoard .......... 775 
x Hi-Res Color S00 Hi-Res Color Comp AUAM. 275 
* запра DVMBoardfOrAppleRGB. ....... 119 ооо 889 


$389 


оно е См HUMO Ol Л „=з m4 4 hl BR XR а= пш о ап у я= я т и eeni 


Со m e Uu te r Inquiry ôl Customer Service & Technical 


(213) 618-0487 


Components + "(€ 


NO Surcharge For Credit cards Outside Califorma 


ue = | 
U n | | ГП ite a All Prices Reflect a Cash, 
" 3 Pre-Paid Discount (213) 618-0477 


A California Corporation This Ad Supersedes All Others Inside California 


IBM XT 


* One 360K Drive 
ж One 10 Meg Hard Disk 


$2595 


US Robotics 


* 2400 Baud 
ж Hayes Compatible 


$569 


Bow - eee Re Owed + 9." Кз + 


COT rn HM 469 

12008 IbMinitérri koi o ND OR 349 

e ,.. 379 

2400 Baud ema. RUN. iiis. mm EN 599 
Anchor Automation 

Mark xi 4200Baud .............. 219 

Mark X, 500 Baud Stand alone „чөт. An 449 

Express 1 aud 269 


J compaq 
Portable (РС TS 2, мой t S 


256K of Mernory . conie 

Compaq + w/10 Meg . ITO 0v. 
ШЕШЕК .....-7............. 1995 
DeskDro2 ...... uo TEST LETT. 2250 
to 6s A n n 5900 
DESEE скока касожоанич Cail 

| IBM 

PC256K,2Drives .....,....... -...91499 
MT w/10 Meg, 256K ............. 2595 
AdditionalMemory64k .........-. 9 
ATStandard Config. .............. Call 
CR iP dr re Call 


Add 550 for Configurations & Testing 


MODEMS 


lar c5 j ,,.........-...... T 


Pro 1200А Appleintw/Sw ....... 329 
Pro12008IBMIntw/sw .......... 299 
РГО Mac w/Cable &5\/............ 379 
ШАЙЫ, ,...2Г%............ 12 
AlphaDisp. ...... "wu MOUSE NAM 89 
Options PrOC. .................. 89 
U.S. Robotics 
219 
569 


IBM & APPLE ACCY'S —* 


64K Upgrades 


x Nine 4164, 200ns 
x 1 Year Warranty 
x Nine to a Set 


APPLE EXTRAS 
zEngine . .,.... "s B eoe id $ 119 
"LL ud" [| ................... 240 
ЕЕ ow Ж T. ссу ТРИ. 5 9 
Ғапм/%тоЕ.............. Қасы 34 
16K Mem. ra 4 vr war eee 6 
№ мах 
Viewmax 80, BOcol.card.......... $ 135 
VW ао 20 РОГІ 64К ........ 120 
Micro Soft 
PremlumSoftCardliE..... ...... $ 369 
SoftCardiZ80 w/64K ......... 7 
Micro Tek 
Serialinterface ............ .... 5 89” 


Inquiry 61 
RETAIL STORES: 


11976 Aviation Blvd. 
Inglewood, CA 90304 


| 16129 Hawthorne Blvd., Suite E 
Lawndale, CA 90260 


MAIL ORDER: 
P.O. Box 1936 
Hawthorne, CA 90250 


IBM EXTRAS 
Ast Research 
Six Pack + у/384К,.............. 5 299 
Hercules 
sco amp 2» A $ 149 
Graphicscara еттен, Pu rs $04 
Helix Technology 
Memory Board O-Kto512K ... (0105 119 
25777 tn Ao CU 5 219 
Paradise Systems 
Multi-display Card ............... $ 529 
NewModularCard .............. 260 
S Pack Multifunction...........0. 160 
Quadram 

Quadiink ..,... еба — ҮЗ”. 6 349 
Upg de 

64K of Mem, ..56.95 5...589 
Parallel......... А orts МЕ. — $ 79 
Serial ....... байы ыт м. 79 

ceu 

ColorGraphicsCard ............. § 119 
Сгарћісѕєаде , Yerex ee — $ 329 


Retail Hours: 


10 a.m. - 6 p.m. Mon.-Fri. 


10 a.m. - 5 p.m. Sat. 


ді merchandise New We accepr MC Visa. Wire 
Transfer COD Call Certified Check POs from 
Qualified firmis APO accepted Shipping Minimum 
54 50 first 5 pounds Tax California Res Only aca 


Nes Lax All returns subiecti ro 15°. resrock 


та chari ge Advertised prices for Май Order oniy 
Retail prices чпу пете 


Prices Subject to Change 


CCU Multifunction Card 
Par. & Ser. Ports w/64K exp 384K 
Clock, Calendar, Sftwr & Manuals ...$ 155 
w/384K 209 


* 4 9 od о » « €» ^9 4 "€" 4 931 59 


8087's 
п” rere $ 149 
г. ae За 
nn А 99 

9 4" DISKETTES 


CCU 
L/Dbtreinforced поб. .511 100for100 
/Dbireinforcedhub . 13 100for110 


Not Bulk Packed 
Dysan 
С ағы 100 for 300 
ВО ............,. 39 100for370 
Verbatim 
О ........ nn ae 526 100Ғ0г240 
ШЕШ .............. 36 100for340 
8" Diskettes Available — Call 
DISK ACCESSORIES 
Verbatim 
8" or 54" Head Cleaning Kit .. .... 5 
Flip Tub 
594" Holds 60 disks, plexiglass . ..... 6 9 


Customer Service Hours: 
10 a.m. - 4 p.m. Mon.-Fri. 
John Aurentz 
(213) 618-0487 
Mail Order Hours: 

8 a.m. - 6 p.m. Mon.-Fri. 
10 a.m. - 3 p.m. Sat. 


(800)847-1718 12131618-0477 
(Outside California) {inside California) 


SUNRISE COMPUTER 


во Column 
LCD Display 
- тата % % 
t d Al Q^ 4% 
` е ра 
\ 
A 
1 2 => L 
= — ы 
“ШЕ 


Internal 1200 
Baud Modem 


Centronics 
Printer Рой 


PRINTERS 1200 a PLOTTER, 


MATRIX PRINTERS 
Sus Cemm-10X 120 char: sac STA Grok 
Sia Омет +55. 100 Chur гын 15 papar ЭТА-915Х 
Siar etra Гый 10, 80 Спаи г вес STR-Dig 
Золе Р1З51 192 сти tec ullae ср TO&-1151 
RZA narum & раги 91; 
m p. m Seo IA 
Ouadata ВЗА & зза 15 pape OCIO 43 
A&peaDe 15 paper CRUHDA 
Epson LEX-490 10. 120 Cha uae ЕРЕ ҰО 
Ерин PXBOFT. 10 Hi chr ‘mac vaih grapitram ЕР5-ҒХАО 
Epson FRAGOET 1. Құсты 760 vaih Я 
Epson ОО 1S cnsespondance 89 
Egnon. JEGO Colo poii 
Proweert BSH) porated iy paper РАО-6510Р 
B pasabeé 15 paper. уер PROP 
Datapradoen 8-G00-3 Sand printer 6000 РМ Ort- 
ани о беек с permane РТЕ-РЭЮ 
Prenna РЕ Ыйга high speed 600 ks per тында | FTX-POOD 
WORD PROCESSING PRINTERS 
Бады F 10 рагай. 40 cheer pet (nvO-F 10P 
MECIBIO 55 char second. senai тетік MEC-Bü10 
NECÉSOD ^5 chari с parl e НЕС BED 
CEAD Pa МРС ME C-3550 
t C205D Ver EIU PC: 20 чегі pii MEC 2050 
Saver Мей ЕХ М өлмес pari mmtaur EXPS00 
Sted Roped EXPSÓ 17 Chus ъс pr 1 әлегімен. SRD-E кра 
Салор 630 Азға ты a 
620 ышты hors & ven міз 20 сра CD 70 
„Ади C100 78 cha sat Аман 
Адн делік гык 0 
Comes САХ “а bute, оттардан Span. par! CRX.CR2P 


Fiam 100. рМ acm. Сл nang Hog 
Quia 102 phacps іметтетісі Ou M 
Amp H25 graen screen. APE DIG 
Ampak Diay 175 өтіне әсем, two page, Ane ура) | AP A 
Wyse SO 16 мге 
меч 29 мелтеші. САЛА Ао малој ТІНІ 
Tete nded QUÀ Plus. block mode титар 
Тоб huryboaed, 22 luncson rp TV 
Torano 950, tur др creen, 22 tunc. туз 
Тығтбео%70 14 гін 12 column. Esopren: тент 


10 Function Keys 


Optional Disk 
Drive Port 


ТЕРГЕН 
88889888588 


Micro 

Cassette 

RR \ қама” 
Шы. 


portable 
elecied to drop the computer from their Product list. California Digital has 


ың The Xerox Sunrise 1810 is by far the безі value we have ever seen in a 
= micro а = + This is a sell contained batle 


Speaker 


and AC operated 


he Sunnse was onginally prices at $2995. Xerox has since 


purchased all the remaining inventory and is making the unit available аі 
a fraction of its original cost. 

This portable features а buill in 80 column liquid crystal display, along 
with bolh RF monitor and television outputs. The internal 300/1200 


baud modem includes an auto dial lelephone 


. The unils has 


both centronics parallel and a serial port programmable to 19,200 baud. 


Television 
Output 


Monitor 


Serial Por Output 


The зе! contained micro cassette із capable ol capturing data irom the 
keyboard as well as doubling as an recorder lor dictating messages. 


An optional dual floppy disk drive module, pictured above, is available 
lor only $219. (when purchased with the Sunrise 1810). Also available, 
for $59 is an 80 column printer that mounts in the drive module. The 
Sunrise fealures a CP/M operating system which allows the operator to 
use any CP/M program in Xerox 574" disk format and over 5000 CP/M 


programs available in public domain. 


UNIVERSAL 


DATA (M 


The UDS-212LP № а compact desi 


desgned 1o diam ah tapering 
"eb eus m Wim die aH End taal 


119 se 


nal AC power source NOTH ayes отрам but tha ы 1200 baud 
maan cel кәл (кө er Penal or computer when accessing 
data bases 


ficu 
The Data Grimon ol Molona orginal suggested МА pace on 
the 212/LP was 5 485. but Cakforrea Dsgital 15 oflenng al only $119 


SMARTEAM 1200 2 


The Taam 212A oHors ай Ihe features 04 the Hayes Sman Modem 
1200 lor a traction ol the роса Now 15 your opportumity Іс purchase a 
1200 band modem al the pnce of а 300 baud modem 


hayes San aniemorsem 2400 bh gut eode мүз га b чем 
F uagisa) 2-4 1 ОТИУ азык! гіп тегерик Fu 19040 4400 
Team 1200 Hinh Comparte TEM SHIDO A ік 
Woldala carne as САДИЕ 600 pad М ante ALF PCI т) 00 
CTS 712A 1200 bad. qum deal Cil»217A1: 200 
Tomna so tm Ane НЫ CTS 21 2/04 СТА 21278F$ 1500 
Preeti uro 1200 Sane ie Mure PRM PIS 31900 
Bayanan Mash 12 1200 tcs SOL Ki? лю 
Ұра bai —— 12 00 
Sagnairnan Mark vi 300 bad етті SL wks 69 00 
Mayes Smart Modern | 200 baud - Ado dia HvS-212AD 47900 
Натат 12008 № мес wan te ИВА РС. 200 bud На 12000 у? 00 
300 baud айл апал қазды наза) 227900 

Місуреткодегін VE 203 Айра duet contract т5 ыз 279 00 

Науа Cheonogaph hme E date муб. Oui? 199 00 
Pans 300 1200 eism Quatty PEM 1240 ip^» 00 
Data 3 ire (rest інісі ШЇ LOS толь P 49 00 

Олген ва) Ома 2121 р. қа 1200 aod huge: Ыга ұғлан uDS 21:214P 11900 
Livra wal [aka 212А 1200 Punt nodal Eee АКК 212A НӘ 09 


TOLL FREE ORDER LINE 


(800) 421-5041 


HY TE + AUGUST 198% 


414 


‘219 7 


Ped cares de re a mtt re ee ean, baat | 
nument dala into а graphe presentation. Many ready to run proa such as Lotus 1-2-3 
Vases au Ania ен нечетни ив ААА рати 


кз кчоласе allows th: 


The Comscnbey | іе manidactund for Comrgx by the Entor 
plotter is marketed by Heath Кі and aiso sokd under Enters orn P^ Label 
your Of portunity t0 purchase а poder which was ongenalty pnced at 5795 lor only 5218. 
Also ауадай r$ à Suppor package winch includes demonstration software, ineviace cable 
а тыст pen assorted and a vanety H paper and iranaparency matena 


The NEC JC-14010 а 13 medum hegh reselumón AGS mondor putabit lor use with fri 
- MBC-550/555 ог the ІВМУРС The montor Nep quasi 9 000 dept РФ 
Avalo аго Aod. Green. Ван» Yelow., Cyan Magenta, Black and Vite 

The МЕС momia canes the Liton-Moneoe label and was огқұлайу scheduled tor use it 
ther Office of те Future. equipment. А change in Monroe 5 marketing strategy has mack 
бнри са peat зру VON улысы ee Wer are oiienm Шыны 

АСВ monitors ai a fraction of thes оета cost Sanyo compaléte МЕС-1401:5 
IBM/P/C Computer compabble NE C-1401/PC 


TECHNICAL & CALIFORNIA 


(213) 217-0500 


California Digital 


17700 Figueroa Street ө Carson, California 90248 


t 


Р 


LETTER 
QUALITY 


The TEC F-10 Daisy Wheel printer is the perfect answer to а rea- 
sonablly priced 40 character word processing printer. While this 
printer is " extremely" similar to C.Itoh's F-10/40 Starwriter printer. 
Legal counsel for the С.Моһ Company have advised us that we 
should refrain from referring to the TEC printer as a Starwriter. 

This 40 character per second printer auto installs with Wordstar and 
Perfect Writer, Features extensive built-in word processing func- 
tions that allow easy adaptability and reduced software complexity. 
Industry standard Centronics interface provides instant compatibil- 


E 


d FREE 


Сәмота Duis m owing thes 519.95 valuo 
absoclutety 


г 


Roulotie game wih clock calendar 


MEMORY 
41 5 DYNAMIC 


MEMORY 


Ё. «аё Ғазғирғағ its «у! tard 


DUAL SHUGART | 
SUBSYSTEM 


FREE wath ary purchase ower 550. The dual Shi 

Та посато your FREE Roulehe game your orde | Two SA465 |04 

must be placed by mal ного ha end ol thes disk dnves. Ais 

AE Tr qne due paa aic or т Lil ia uil 1 liz S50 wil Trad 
ma FREE pame rari De requested. пекі д езгіде emat cole 


r ТЕ ЧЕ 


are new urls recently re 


rr wet eee 


ba ъё 


ity with ali computers equiped with a parallel printer port. The TEC 
F-10 accepts paper up to 15 inches in width. 

These printers were originally priced to sell at over $1400. Through a 
special arrangment California Digital has purchase these units from 
a major computer manufacturer and is offering these printers at a 
fraction of their original cost. 

Options available include tractor feed, buffered memory and an 
assortment of printer cables for a variety of computers. 


Five Inch Double Sided Drives 


TEAC FD55B half height 99 95 

TEAC FD55F 96 TPi,halfht. 119 115 

CONTROL DATA 9409 РС 169 159 

SHUGART SA455 Haif Height 98 95 

SHUGART 54465 V; Ні.ЭБІРІ 99 95 

- Ric ат TANDON 100-2 full height 129 125 
o; Megsbyle drives TANDON 101-4 96ТРІ fullht. 199 189 


DYNAMIC MEMORY m leased by ihe Shugan division MITSUBISHI 4851 halfheight 139 135 
и 308 чае ek к жені іле MITSUBISHI 4853 96/TPI'2 Ht.155 149 
; u T 142 igh 119 1 
ied омы ни Each dive is tested belos | GUME 142hai height 9 105 
shipment Supplied wiih Eight Inch Single Sided Dri 
STATIC MEMORY a 90 day warranly. SHU-60s SHUGART 801R — 
21102 00v. ІК не ICM-21002200 14 ыт э ч E p 
е не — ip 2 ж Five Inch Winchester Hard Disk Drives SIEMENS FDD 100-8 119 115 
E MM 288-71 14900 з сты їз FUJITSU M2235A5 27Meg. 899 859 TANDON 848E-1 Half Height 369 359 
4257 30004. 4 11 ICM 5251308 io ін т RODIME RO-208 53 Meg. 1589 1493 Eight Inch Double Sided Drives 
EPROMS SHUGART 712 13Meg.%Ht 495 465 QUME 842 “СОМЕ TRACK 8" 319 319 
"ME кен iQ о їз is SHUGART 604 6.7 Mag. 99 89 | TANDON 848Е-2 Half Height 459 447 
ТТЫ 1500 Trevokage | KCEJTUTUA IM ты тм TANDON 502 10 Meg. 419 395 | ЯЕМЕХ AFD-4000 219 219 
тазом ӨК и} ғы із із ін TANDON 503 19 Meg. 695 675 MITSUBISHI М2896-63 % Ht. 459 449 
хп ene 1K 08 Ета TM 7и 6н SEAGATE 225 25 Meg. 695 625 


shipping: First five pounds $3.00, each additional pound 6.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 615% sales tax. @ COD's discouraged. 
Open accounts extended to state supported educational institu: 


tions and companies with a strong "Dun & Bradstreet" rating 


AUGUST 1985 = BY TE 


10 DAISY WHEEL PRINTER 
ng 


Оле Two Ten 


89 


129 
139 
275 

99 


$15 


« Professional Molded Packaging and Design = Microsofti Compatible Mouse Function 
The system is not a Taiwan or Korean knock-off. Each component is specifically designed and specified 
to meet the highest performance and reliability standards іп the industry. It represents the best that 
crafismen have to offer and you will be equally proud to own one of your own. АСР has a limited quantity 
of these systems in several different configurations. IBM PC-DOS™ v1.1/2.1, MS-DOS™ v2.11 and Con- 
current v3.1 compatible. We have found no known incompatibility with any IBM PC application. Our technical LI е 
зай has 8.5 Megabytes of various MS-DOS software packages installed including Lotus 1-2-3 and Flight 
Simulator. Each system comes complete with a 90 day warranty. ao 
' MEN 
Ш 


№4 d 
шеше 
жет 
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Мен 
ERZI 
mus 
MAJOR FEM 
FTT | EJ LA 
11 BRAND Іш қа ЖР *2* 
ШЕ! қ HARD DISK ba 
-H Hetail Value $5000 wíController for ІВМ PC and НН 
Bui 0 Compatibles. ERU 
ЕЦ Save up to 60% At This Price, Supply вав 
Is Limited. 
H ACP PRICE НЕ 
| wank 
|| | BEBERNSESTR 
H element Hub 
EH $ | 00 EEU 
ты. 2095 РС UPGRADE SPECIAL -еін 
-H " 5.4 £400 ай 
- Color 14” RGB Included 4 m -H 
ө 10 Mb Hard Disk SET OF (9) 64К RAMS ГГ 
- б ACP is proud io make this one-time $ 4 EB - 
° special offer for a complete IBM РС" Com- 
Е patible e System. This is by far the SET OF (9} 256K RAMS Е 
Г most significant bargain that we at АСР $5 O5 128K PIGGYBACKS 
have offered in our 10 year history. This ш 
- system was successfully designed and manufactured to exceed IBM's РС” in terms of quality, өх- 
Г pansion modularity and capability, aesthetic appearance, and performance. IBM Brand ASYNCH 
+ The system design utilizes the latest in state-of-the-art technology Including: INTERFACE CARD 
: : Ergonomic CRT Design with Tit Screen» Complete Integrated System ^ Щ 0:510 АСР $49.95 
B 
т 


АСР Base System Consists of: 


¢ (1) 360K DD/DS Floppy Disk Drive Base System (see left) PC with 
SYSTEM A sw $995.00 


е Mouse with Software 


в 256K Memory Expandable to 640K 
[| ]| оп the Motherboard SYSTEM B | зрок 0107 (298 10 Pus ASII 2205.0 $1099.00 5 Mb EXTERNAL 
- | Л » Deluxe Keyboard with LEDs = ous 12" Green Sharp IBM Look-a-like wicontr. for 
- | Ц e Serial Port and Parallel Port ЧЕ. System pAs TE Geen Montor | $2575.00 $1399.00| № IBM PC. Sub-Sys Price:$429.00 
-H * Color or Monochrome Controller Base System рыз 12” Color Мои External Enclosure Add $195.00 
-Hi А ну ча Supply wiFan ышы. 52995.00 $1699.00 Internal w/controller - 
« Thrae Expansion Slots SYSTEM Е | 5256 System plus Cir Monitor, 10Mb Sub-System Price: 

НЙ = Optional 6 Slot Expansion Chassis n $2095.00 H 
СПЕ СЕТ. 
аҡ po | F 
SR Base System A (as above) $995.00 "Assumes required add-in boanis to provide sane capacity IBM PC is a trademark of 18М Corp. DELUXE JOYSTICK -- 
ӨР PRINTER SPECIAL марг Manutacturer $11.95 |- 
-H Бену "iP тан БАШ Compatible — w/Atari 
ШШ! Letter Quality Printer ‘io, orth V 
иш! with Serial Interface. 64 and Apple. Apple ге- 
па! Perfect for IBM РС and quires optional cable 
4 Compatibles. Prints 25cps and | кыш aucun 
T] comes with 90 day warranty. APPLE DISK DRIVE 
НА List $1495 дь. $115.00 

High quality % high 
-Н $ 00 В drive юг Apple II, И+, -- 
шы! Ite or Ис. Appie lic re- E 
иш! B quires optional cable e 
EB adapter. Add $10.00 | 
т a À— zu 
»m E 


PEE Ш 
mum СЯ SE 

EB ыы | ШІ 

Т |!!! 
ГТ IIT T 
ИТТ: 


ти 
ғ 
= 
іш 
= 
м 
E 
ни! maa 
a Satan uy а 
= D 
AB = 
ЕЕ — I^ 
no с. ыы p^ = 
-HH LOR oon мз M ab 
Е vi а = ЕЕ Fard 
Г] DE "- ETT ih 
Ен acanna Е | 
IN "s 
E У, = 
- — + 
ХА жесе >; өш a 
| cmt mate ча A 
1 "ыш m =" 
mies ан = zm - 
жа = : HE 
IE 1» қ 
25 ЕЕ = өг ч то 
1 m zs = ВЕ Е: 
(ЕҢ ++ = y P == 
== Рн 2% чё — 
Ш =S ғ. көм ---ч ж | ы" юп 
НЕЕ = ea? ie мл 
ДЕ Жет 2% мсл im % m 
HES -£ E Е E. | 
| этому ть 078% Se powan $3 M 
-- тə = zm ге an B , 
і pry 2n 974 һақ, —— = % 
Мі сар = ІН >= 
Г т + эг ші = ene ris ато ж 
а NI 15 ЕН E E 
2 жей рғы ei cem d бы НЕ za еп 
a =н тсе, - «5 кел ЕД m un 55 0 
ЕЕ = жж T = ж d e 0 
cH = ЕЕ; = “” z НЕ НЕ 5 у 
1 we nano in = ДЕ dz ^ C 
| x Dao тю D sis HE: = 7 al E 
n сыз чш с € x + fie | nom 35 НЕ F peas ғы, 
tH Nu - > ий 540 = ii И ЕТЕ S L -5 e =f ГГ 
H al pos м т vm 4 а sien ю aa Un LL = ano С gi 
В Е | ИП ТЕ d 1 
ci з prn : т тте " „= ы ШЕ T m ЕЕ а НО за 8 е 
ЕН. = 33 ше | ы i EFF ЕЕ жошы 38" 0 - 
| М E ЕРЕ T — d I 58-881 қ 
H || Е өлі Құты 5 жк. me pi Tr gonn m ЕЗ ш os = uiry 13 a 
| zine mar = уа м cm "и oe nm A— г- 3 и ток. Үч і у Asi 10 Е 
m — e m "u LU ras ow з= "ир —— ЕЕ 
{ ЖЬ = bey: be -t- ыы m м p=: ДЕ е == е ад B 
msi f i = "s rice alte 28 - - es i тезге K- —— ең =— or Mastercard : 
H- ЕЗ. > ы ED Te LAT. Vue au? RE зма там ет” A т == oor 19 Е halons! se а 
| = 4 sess мых ac LLENS T D Some H 
" mater м 8 = GE e TA d " 12.2 &n ri муан, 2 шт! в CATALE * im PO nua 
T z НЕЕ ж к к — Е Е: = -— === : 
5 = НЕ ЕР ". youn Lo = HE EE НЕ НЕ trum TEE: т 
ia i TIR m z NE, EC мтз неше = t | Tm 2 T = әні D = ы Ы 
ЕЕ | 4 Tons CM yp з=: HE == ШЕ 
m x= НЕЕ 2 „не dine a ү А, as Hen" * tian a me Ц oe ity E 
Г" Е TEE p - — $195 танти ма not Web эн m vias омым = "саки эз eos and 4 
H E үз 5 шт - in an E за zw ы m = = % cun in таю m: H 
-H вла 3 5 и - ты dE HE . іні: 
- { 1115 H- = mm Hl 213: — a 
H алың i E" ы к "a " F = ж мен Е = 2 canna a не si zm - 
ai Е. dj ІШ ы. Н 
с LIS E "du red таом zh дық аш қытық а unis. im кычы 12 ыы, 212 НЕ vary 
9 one 2 жа” ги; n s LACAN E мем ta CE t ми м [rese НЕ ы b 
8 Е amr ы қ ЕЕ m НЕН НЕЕ : = Р = ЧЕ НЕ ЗЕ Е 
cH vade ia ЕНЕ "rt HE- is zi 2 НЕ НЕ: mii 
cH 2-5 i E ХЕ ПІ БЕ Te 
1 мә ET , 
HH _ 5 = E е E D м ЧЕЗ a 
ЕЕ v ы "Ж Е: = НЕ ARE : = dz zs HE 2 BEBE 
E > " E ІШ. 
HE co ==: ЧЕ E: A ЧЕ: $5 55 + Е: HE 
ва! wes 3m EE ғ. ІНЕ Е ЗЕ: 4-5 | ЕНІ 
НЕ: А at: на таз АР) " а oL = 4 м э) 10 зы a |ua 2158 = = Annn 
е = Оте ей iu ш toner и " та. іе E on ы | ма MW 5 | ae aH й 
E cues Since 1 1 мы "m тт — a ГУ mam Р 1 ә я | мш T а ‘a fh 
E сна! -— ian ic dE ü 2 al iH Е 
foe al ina E Ea =" Е e MCHAN 1: — т [ми {ч Е -- 
"Fri = — i E ze: Е го == x aes ЕЕ НЕ: 2 Tu 
HE ru кара E EE ез 2 зы = dev ts “йи = es ВЕ E SEHE 
| E ы A eA --- Е и" i | - TO = жє «32 du po ЧЕС i aM -- 
- = 22 о : = . | Tim 
=- un IM pat ERE мо теу 29 n тю залы т в pem iE ЕЕ 
m T "ae ACP pan % €: umm талат il " 
-- Р zt асна - zzi] F кс m. 23 п em НЕ 5 НЕЕ 
29 иш = — = шш =: A Е: pkan = = 3E: DA E HE 
^ in тат = мын = ua 
Ш » СЕРЛЕ 1094 t pete in та on селе мз т нин 4 — T" || т 
р + ЕЕ orr tex TL ass е — я ES: 3 zt Ж ndn BEBE 
Д as ша | ре i =e -— zm 3 = ЕЕ i m BE 
на = os ll НЕ “HE 
"Р йил — і Ш ? end Маязу ha ж Ра ва a H4 
m _ 3 АСЗ = is = is НЕ s+ E 
^ = де = THE MN - НЕЕ E : -+ 
iv ya А. "DATA & Lu рия $n 29 Hears ж pen = Е EE 
= ae = атағын T a em an be в ЕЕ 4 мн ‚и H 
Е5 = ae T Е Е НЕЕ dE 3: SE 
E ы - м ох UAAT е-е ж тална ы na = НЫ 
a ve 54i EX - Ары» = ы за ety a ым Ш 
- к Hl 
|| 9 sm НЕ ІІ 
| -- ate мовы мап i жаш - ME EMI E -- 
ЕНІ RAMS == с НЕ bb 
I ca RADE cx Sacer T мз 21222 EE He БЕ 
y = көші ІНІ 
ME % 2га, e Е MR > заа "s MUS ж тен 
" зі ià — ЕЗЕ- dE НЕ rs 
" , c 5 а on EET EET t Ен 
А | 7s в rie =| НЕЕ ju 
it i 20 | ДЕН T науы а p: 
Я ны = 5 ЕЕ шп 
Е таяна ЕЗ НЕ it 
117 Ж ule е Mm um -—- " 
: майы в Mere г ВЕРЕ 
ES : st 3 
HEC ij -H 
ж on HH 
ЗЕ -- HT 
ЕЕ 
ш SEE 
Hu 
z 
HE 
ВЕНЕ 
Ер 
SEES 
RE EE 
coh 
иши 
mw HF 
д: 
ТШ 
EHE 
HHH 
HHH 
нар 
a 
] SB 


661 Ambu 


gip 


5861 ІӘПОПУ « JLAG 


For Your IBM РС 


TALL TREE JRAM-2 


2 MEGABYTE 


Multi-Function Board for your 


IBM, PC, XT, AT 


WITHOUT 
MEMORY 


| 
519955 


tes of ВАМ 
= ip io S moe torii 1& Clock 
Drive/J Spool Software 


J RAM-2 with 2 megabytes 
AT Serial Parallel module 
AT Serial Serial module 

| JFORMAT-2 Software 


JADE ExpandoRam 
Multifunction Card 


КЕЛІ 


515935 


Up to 384K, parallel printer port. RS-232 serial port, 
дате рогі, Cock/calendar. RAM disk/printer buffer 


and diagnostic software package. pst 
OK JADE £xpando RAM 5290 
64K JADE Expands ВАМ _ “49 
256K JADE Expando НАМ . — 549 
384K JADE Expando RAM . а 


AST for IBM PC 


Six Pak Plus 64K 
Six Pak Plus 256К 
Six Pak Plus 384K 
Mega Plus 64K 
Mega Pius 256K 
Mega Pius 512К 
VO Plus 

Preview 


735 WATT 
й... УЕ 


POWER 


List Price $199 ` 


SUPPLY 
s99°° 


JADE 
*169.*5 
7194.35 
7259 95 


3279.55 


PRICE WAR! 


Name Brands, Fast Service, & Satisfaction 
Guaranteed 


IBMPC-XT | 
110 MEGABYTE | 


10 Megabyte, 256K, Serial Port 


2895 _ 
ІВМ PC-AT | 


Enhanced Wiih 20 Megabyte 
5499 
4995 
Expansion Boards 
for Your IBM-AT 


128K AST Advantage-AT 


LIST 
2595 


3.0 MB AST Adavaniage-AT ___ 4145 


Quadport-AT 15, 1P 
126K Upgrade Kit 
20 Megabyte Hard Disk 


$154 
3395 
$7790 


COLOR CA 
FOR YOUR IBM 


| Tecmar Captain jr w/ 128K 


IBM Video Boards 


Hercules Color 


| Hercules Graphic 


Tecmar Graphics Masler 
Cuadcolor 1 

Quadcolor Il 

Paradise Graphics Card 
Everex Graphics Edge 


| JADE 1200 BAUD Modem 


rd Disk System | 


қ, cable. 
with controller card, data 
and mounting hardware, lotally наа 
patible. Extemal model includes 


power supply. 


10 MEGABYTE їтїегпә! 3; High 
10 MEGABYTE External —— — 
45 MEGABYTE internal — — 
15 MEGABYTE External ——— 
20 MEGABYTE tniemal ——— 
20 MEGABYTE External ——- 
33 MEGABYTE Internal ——— 
33 MEGABYTE Extemal 

10 ME 

20 MB Disk wi 10 МВ Tape — 


External 360% Disk Drive 
AST 512K jr Combo w 128K 5355 
Agen 


Paraliel Printer Port $120 


ЈАВЕ 1200 BAUD MODEM 


Hayes Smarimodem compatible, 1200 BAUD 


modem at a fraction of the price. FCC approved. 


LIST 
---- $399 
5398 
3599 


JADE 
522845 


2395 
wags 


JADE 12008 for ІВМ 
JADE 2400 BAUD Modem 


YOUR 
CHOICE 


516985 


HAYES Smartmod 
HAYES Micromodem — 


| HAYES Smartmodem Ис 
SAVE 200! 


HAYES —= =й | | > 
Smartmodems ——— 


Sophislicated direct-conneci aulo-answer/aulg 
dial modem, touch істе ог pulse Ч) Н5232 
inierface programmable LIST 


HATES Smartmodem 2400 1. `899 
HAYES Smartmodem 1200 ____ 699 
HATES 12008 w/o Smartcom 11 — 
HATES 12008 for ІВМРС- 
HAYES Smartmodem 300 _  - 
HATES Chronograph 

HAYES Micromodem Ile 

HAYES Smartmodem ІК 

HAYES Transet 1000 

HAYES Smartcom 11 

Modem Cable 


PROMODEMS 
As Low As 514935 === 
LIST 
ProModem 300c for Appie Ис $199 
ProModem 12008 for IBM PC _ 9509 
ProModem 1200 AS-232 495 
ProModem 1200А іст Apple ымыр 
ProModem 1200 for Macintosh 505 
Alpha/num Display Option __ 3 
Options Processor -9 
64K Mem Expansion for Above ___ “99 
Modem Cable 335 
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Mouse by MOUSE SYSTEMS 


UST 
PC MOUSE with Pop-ups —— ›]95 
PC MOUSE with Paini 220 
FIELD MOUSE (male оғ lemale) _ 1175 
PC PAINT Soltware 5609 
MOUSE WINDOW Software |... 5750 


256К RAM Chip 
Upgrade 
Kits 

High speed НАМ upgrade КИ with FREE! рау 


(error detection) and one year warranty. We ship 
thousands of these kits to satisfied customers every 


$5985 


MICROSOFT For IBM PC | 


RESOLUTION 
у 38 Dot Pitch 


150-ВАВ 


These industnal quality 1SO-BARs look like a 
standard muth-oullet power stnp bul contain surge 
suppression сисийху and built-in noise fitters plus a 
15 amp circui breaker. 

LIST JADE 
4 Receptacie 150-Ваг  — — _ ‘89 169 93 
8 Receptacie iso-Bar ___ ([. .. . "99 566,43 


UHINTERRUFTABLE POWER SUPPLY 
Emergency back-up power to save your computer 


System and your valuable data. A must lor every 


compuler sysiem 
200 Wall UPS 


Disk Drive 
for Your 
Арріе lic 


$12995 


LIST 
Disk Drive tor Appie lic $243 
Printer Parallel Cable Рог fic 59 
Full Height Disk Drive 1299 
Hall Height Disk Drive 
ALS Z Engine 
16K RAM Саа — — 
БАҚ ВО Column Card for lle. — 
Best 80 Column Card 11+ 
Printer Card & Cable 


3359 $279.35 
539 5458. 
%1179 7095 $5 


JADE XPC 


> 256K о! RAM Expands 
to 640К on Main Board 

> 140 Watt Power Supply 

ь 477 ог? MHz Clock 

> 8 Expansion Slots 

» Deluxe Keyboard 

> 90 Day Warranty 


256K of RAM, Two 360K Disk Drives, 


$ 1 295 OPTION #3 


640K сї RAM 
OPTION #1 


10 Megabyte of Hard Disk 
256K of RAM 


One 360K Drive 
130 Watts of Power 
Two 360K Опуез 
Cotor Card 


Parallel & Serial Ports 
Amidek 300 


Color Card 
Taxan RGB Monitor 
C. 1995 
ОЕ XPC .51595 JADE XPC -52295 


Fan with Surge Protection 
Grappler Pius 


64K Buttered бтаррег+ w/16K __ 


% 
64K RAM Chip Kit For РС м9 ңан pie add 1000 Watt UPS 
428K RAM Chip Kit For АТ — 495 


QUADRAM for IBM PC 


Quadboard Мо RAM 
Quadboard 64K 
| Quadboard 384K 
| Ouadlink 580 


High Resolution 
| Video Monitors > 256K of RAM Maximum 
on Main Board 

> 63 Watt Power Supply 
> 4.77 MHz Clock 

» 5 Expansion Slots 

> IBM Keyboard 

> 90 Day Warranty 


& Disk Controller 


ке 


256K of RAM 

Two 360K Drives 
Parallel! & Serial Ports 
Taxan RGB Monitor 


ВМ PC. — *2395 
JADE XPC _*1995 


| Amdek 300G 
Amdek ХМА 


TEAC р | | Amdek 10A — 1. 
з $0095 = Еш 
360K | | | Amdek Color то ————— 


PGS MAX-12 

PGS HX-12 540x240 

PGS 59-12 720x480 

PGS Scan-Douber ..  .  — 
Taxan 440 Ulira Hi-res RGB — 
Taxan TV Tuner for Monilor 


Disk Drive for IBM PC 
Doubte-ssded. double density T JADE 


TANDON 100-2 0. . .'299 3119.93 
TEAC 558 — 49 199.95 


The LITTLE BOARD with 
FREE! CP/M 2.2 


Mimature single board СРЛЫ computer designed to 
mount directly on top of a 5y,” floppy disk drive 
{775° x 8757). T m 


(іше Board with CP/M ‘400 3329.95 
Serial Cable. 1.  *i3 $11.55 
Diskless Monitor Eprom — 1 *30 324.55 
SCSi/Plus ГО Adapler — —— 99 839.5 


Place Orders Toll Free! San 


Continental U.S.A. Inside California Los Angeles Area 


(800) 421-5500 (800) 262-1710 (213) 973-7707 


5150 Improved IBM Keyboard — 
5151 Deluxe IBM Keyboard _  *299 


ВМ РС 2995 


. 9861 15ПОП\/ ` 


aLAR 


Computer Products 


4901 West Rosecrans Ave. Hawthorne, CA 90250 


Git 


SHO) ISNONV • ЗДАН 0% 


651 Aayntuy 


EPSON Printers ЙА. 
NEW EPSON — 
FX-85 & FX-185 

IN STOCK! 


Call For Low, Low Prices 


EPSON/COMREX 420 ср 52495 1495.6 
2K Serial Board for AX/FX 5149 13395 
NLO Board for RX/FX $219 
LetterWriler ALO Kit for FX 75 
LX-8D Tractor 

FX-80 Tractor 

LO-1500 Tractor 

LQ-1500 Sheet Feeder 


NEW! OKIDATA PRINTER 
MICROLINE c ey amor 
24279 


| D 
| 92 Call For Price 


160 CPS. Near Letter Quality, & Graphics 


159.95 
$29 35 
139.5 
349.35 

5399 эз 


LIST 
OKIMATE 20 Cofor printer — 5150 
PLUG-N-PRINT for ОК! 2064-5455 
ОК! 182 720 cps, graphics 5299 
ОК! 192 760 cps, graphics _____ М499 
ОК! 193 160 cps. 15" paper — ——. 699 
ОК! 92 160 cps, graptncs 5599 
ОК! 93 760 cps, 15" paper — _ 995 
| ОК! 84 200 cps, рагаћеі 1 51399 
ОК! 84 200 cps, serial $1499 
Tractor for ОК! 192 $50 
Trector for ОК! 92 39 
2K Serial Board for 192/193 _ ‘99 
2K serial Board /ог 92/93 5120 
| Extra Ribbon 


Double-sided cs 
Double-density SE 

Diskettes 9 С Each 
in bulk packages of 125 pcs. | 
Includes envelopes and labels. LIST 


Single-sided, double-density = 
Double-sided, double-density _ “42 
Double-sided, 1.2 МВ for AT *69 
3'A" Single-sided for Mac __ 19 
315" Double-sided for DGA . 89 
Bulk Diskettes as low as 


С JADE 


mo-2€*9? nO" rr» 


Pis. кі a = 
= Р И 
<. 2 * 


JADE 
{ЕБ 0 
49» 
348 s5 
(39,58 
149 5: 
90€ 


Continental U.S. 
800-421-5500 


inside California 
800-262-1710 


For Technical Inquiries 
or Customer Service call: 


213-973-7707 
CITIZEN Printers 


Best Near-Letter-Quality printers for under $1000 " 


LIST JADE 
CITIZEN MSP-10 FT 160срз М99 "99% 
CITIZEN MSP-15 FT 160 cps - 5749 — «299 
CITIZEN MSP-20 FT 200 cps . 499 — «295 
CITIZEN MSP-25 FT 200 cps . .'949 қозы 
CITIZEN Serial Option 49 з 


IBM PC style cable 
Standard parallel cable 


| Dual Printer Switch Box 


Apple Card & cable 


1 RS-232C serial cable 


Ribbons 
Apple tic cable 


SHUGART 851R 


Double-sided, Double-density 


" DISK DRIVE 
5.5249? 


Dual 851 Sub-System КИ — "145 m 
Dual 851 Sub-System ААТ — 1645 with 
Complete dual 851 disk drive sub-system 

two Shugart SA-851R. cabinet, power кит 
fan, etc. 


| ProWriter 7500 FT 105 cps 
| ProWriter 8510 АР 120 cps 


WHY PAY ‘1149 FOR A C. ITOH 


STARWRITER F-10 


When Our 40 CPS Letter-Quality Daisywheel 
From The Same Manufacturer 


T. 


ONLY 


C. ttoh’s best-selling ProWriter and StarWriter 

| printers are now available with parallel interfaces for 
Appie & ІВМ, or a serial interface for Apple lic, 
Macintosh, Dala General, etc. Full one year 
manulfaciurers warranty. 


LIST 
5289 
5429 
ProWriter 111550 FT 720 cps — 619 
StarWriter 110-20 20 cos 5489 
StarWriter A10-30 29 cps 5659 
StarWriter F10-40 40 cps _ ‘1199 
StarWriter F10-55 58 cos — 1449 
StarWriler F10 Tractor 5240 
StarWriter А10 Tractor $199 


JADE 
5209,3 
"299,95 
439.55 
#3509 s5 


1069.5 
1159.5 


Letter Quality 
Printers On Sale! 
JUKI 6100 16 CPS 


JUKI 6300 40 CPS 
COMREX CR-lle 20 CPS _ 


| NEC 3550 33 CPS 


DIABLO 630 40 CFS 
TOSHIBA P1340 180 CPS 
TOSHIBA P1351 780 CPS _ “8% 


| TOSHIBA P351 288 CPS 


TJ. 855 150 CPS 
TJ. 865 150 CPS 


| STAR Printers 


| SG-10 120 CPS 
SG-15 120 CPS 
| POWERTYPE 18 CPS 


We accept cash, checks. credit cards, or purchase orders from qualified firms and institutions. 


Minimum prepaid order $15.00 California residents add 6/,% tax. Export customers outside the US or Canada 
please add 10% to all prices. Prices and availability subject to change without notice. Shipping and handling 


charges via UPS Ground 50€/Ib. UPS Air S1.00/Ib. minimum charge $3.00. 


479,5. 
999,05 | 


49995 


~ Star Writer is a Trademark of С. koh Digita Products. inc. 


€. ITOH Printers 


A-B Printer Switch 


Fully be-directional switch allows your computer lo 
run either of two printers, or allows two computers 
to share one printer, standard parallel switch box. 
LIST JADE 
Printer Switch 5149 59." 


Extra Cable 


Data Switches 


SERIAL А-В Switch 

|, PARALLEL А-В Switch 

| SERIAL A-B-C-D Switch 
PARALLEL A-B-C-D Switch 


QUADRAM 


| MICROFAZER Butters — $9 


Expandable to 64K (parallel model expands to 512K) 
ӨК Paratel in/Paralel owt  _ 169 1139.9 
| 64K Paratel in/Paratel owt __ "225 164.55 
| 128K Paratel in/Paratel owt — __ 445 "269 *5 
BK бапа Paratel out 1169.*5 
64K Senat in/Parallel out  — 2680 :199.% 
Paratel іт бетта) out 5199 1169.95 
Paratel in'Senal out — — . "260 5199.45 
ак Senat ит'Зепа out 5199 1169. 
64K Sanat іт Serial out 5260 109% 


PRACTICAL PERIPHERAL 
MICROBUFFERS 


Stand alone Microbuffers for Printers & Modems 
LIST 
32K Parallel Регана out. 7299 


ак 
64K 


| 64K Parallel in/Paraliel ош 5549 


"299 
7349 


32K Serial in/Serial out 
64K Serial in/Serial out 


| 64K Add-on Board 


Com puter Products 


DISK DRIVES 


Half Height 
IBM Compatible 


ONE YEAR 
WARRANTY 


$89.00 
DO 


Enclosures and mounting kits 
Special bracketed pair pricing 


IN д ¿DAY 
STOCK SHIP 


Ә ALLIED MICRO DEVICES 
2809 Boardwalk, Ann Arbor, hil 48104 
(313) 996-1282: TX 2907707 AMEL 
*Manufactured by SANYO 


Inquiry 14 


Maxell Floppy Disks 


The Mini-Disks _ 
mum quality. 


| 

Dealer inquiries 

invited. C.O.D's 

accepted. Call 

FREE (800) 235-4137. 

1 (с) PACIFIC EXCHANGES 
А) ж” 100 Foothill Віма, San Luis 
т San Luis Obispo, CA 93401 
In Cal. call (10) 592-5935 or 


ЕЛЕТБСЕЛДИЕР 


Driers, Coler G 


ie Aa 
даны 5 Sy) пли 


Сирри Pod Card (includes graphic program) 
Prom 820) (Fest Uninersal Type 
Eprom & Pes umen 
For Ерте, 2776-27512: 2516-25312, (№ Adapter Needed) 
For Prom: 63хх, Абит, Нз, [йбүт, бт, 205101, 
бух, #7511, 
ікіші R5232 Interface 
CALL NOW (312) 280-7610 
Telex 260208 N INT CGO 
DIST. WANTED 


HOFFMAN INT'L 


600 М McClurg Ct. Ste. 300A 
Chicago, | 60611 


Inquiry 145 


ICs Амане 


B ] COLOR PRINTER СЕТ ^ 
BETTE MEROOHOKM ҰС 


Мо ақы О 


ION CAPACITY ` 
PERSONAL COMPUTER 


= DIRECT EXTENSION OF 
аи РС BUS 
о NO SOFTWARE CHANGES 
0 eNO ANE MODIFICATION | 
з STYLING CONBISTENT WITH IB 


fede) Өй тола EPEC 601 6n11^3! үсу ve Seen 
жатр wihoul worrying abou bing your 
phugri ard beck pane врьсе 


DEALEA ING 


к. 00° FOB SANTA АМА 
RESIDENTS 500 ға ақ Ей TAX 


РС HORIZONS, INC. 
1701 Е. Edinger, Sis. AB, Santa Ana, CA 92680 
(714) 953-5398 


Inquiry 238 


51/4’ FLOPPY 
MOTORS 


Now Buehler OEM replace- 
ment spindle motors for all 
major 54-inch, full-height 
floppy disk drives are 
available for fast delivery. 
Built to exact OEM size, per- 
formance and quality stan- 
dards. Pulleys included. 


For details and prices, 
contact: 


Buehler Services, Inc. ЖЕ 
PO. Box A, Hwy 70-Е | 
Kinston, NC 28501 | 
Phone: 919/522-4300 


в, Macintosh” 


СШ vied ыңщымч һы srenrm pecker ies weer? ub ЕЙ RT 
пыша аля mira шісі me a М тамар iov. 
^a шыным her Vua ат 2 МАКА, las ішегісен P ageres 


Inquiry 244 


ЕТ 


Monitor Mover 
Gives Back the Desk 


* Models to fit most CRT's 

ә Rotates 360° on base 

* Adjustable height 

* Support tray swivels and tilts 

е Holds up to 50 ibs 

* Clamp, screw and wall mountings 


Lirffekc Bi 

P.O. Box 8056 
Grand Rapids, М! 49508 

(618) 241-4040 


Inquiry 178 


tare compu MODEM $179 
COMPLETE KIT $120 


(including саве, 
components, І.С.) 


10 DAYS MONEY BACK GUARANTEE 
(Mou Э Weeks Delivery) 


ІВМ-хт оғ APPLE lle $210 ca. | 


compatible, new ог replacement) 


MOTHERBOARD 


(64K, no Rom. Tested. 30 days guarantee) 


FoR IBM: - 


BEST PRICES FOR APPLE/IBM CARDS | 
Write for Price List — Dealer Welcome | 

CONCORD Technology Inc. Ph.: (604) 879-3555 

47 W. Broadway, Van., В.С. Canada ҮБҮ ІРІ | 


inquiry 81 


Osborne 


As available only! Vary iimited quantity. 


троп” To Ни усына), Gusrantegct tor 30 
Always call co 

check mvàila- 

bility betore 


CO ЕСЕ 5% | 31 | 


на Вама єлє КЕЛЕСІ 
вати Peck, 40 Watt [= |е | 
chart. cabl tion Bd 


Computer Parts Mart 415-493-5930 | 
3200 Park Blvd * Palo Alto * CA 94306 


Inquiry 75 


ІВМ РС 
256k, 2 floppies (360k) 


IBM PC 10 MB EXCLUSIVELY FOR ІВМ PC "m = 


256k, 1 or 2 fioppies (360k} 256k, 2 floppies {360k) 
10 MB Hard Disk (auto boot) 


ІБМ XT 10 MB 
256k, 1 or 2 floppies (360k) 
10 MB Hard Disk 


IBM PC 20 MB 
256k, 1 or 2 floppies (360k) 
20 MB Hard Disk (aulo boot) 


IBM XT 20 MB 
256k, 1 or 2 floppies (360К] 
20 MB Hard Disk 


IBM PC 30 MB 
256k. 1 or 2 floppies (360К} 
30 MB Hard Disk 


IBM PC 30 MB 
256k, 1 or 2 floppies (360k) 
30 MB Hard Disk (auto boot) 


IBM PC 10 + 10 
256k, 1 or 2 floppies (360k) 
10 MB HD & 10 MB Tape Backup 


IBM XT 20 + 20 
256k, 1 or 2 floppies (360k) 
20 МВ НО & 20 MB Tape Backup 


IBM PC 20 + 20 
256k, 1 or 2 floppies (360k) 
20 MB HD & 20 MB Tape Backup 


ІВМ XT 10 + 10 
256k, 1 or 2 lloppies (360k) 
10 MB HD & 10 MB Tape Backup 


Call far the latest prices for your custom 


configuration. All systems are configured ‹ ; 
512k, 1 or 2 foppies 512k, 1 or 2 floppies АПИИЙ ar rd ei БАП, Cru 512k, 1 or 2 floppies 512k, 1 or 2 floppies 


(350k/1.2 MB), 20 MB HD (360k/1.2 MB), 40 MB HO | олу with Compumail s 90 day warranty, | (360К/1.2 MB). 80 MB НО | (360k/1.2 MB), 140 MB но 


х PRICEWAR x «КАТ wonssoos Ж 


PRINTERS FLOPPY/HARD DISKS DISPLAY CARDS MODEMS 


EPSON FX-60+. $339 FX-100+.. $459 E ME HERCULES MonoGraphics .$279 Color . EasyData 128 300/7 1200 Bd Int w/PCTalk ІП. 5199 


LX-80/HI-80/JX-80 $219/$359/5469 co MAP EVEREX The Edos. , a. . Besl Price Ever SmartCom $325 
Tractor 1Х-60/ҒХ-Ә0/НІ-80 .. $50/$60/$70 | (Warranteed lor IBM PCs only) 10+. . 7$65-| Graphics Edge o № Even Better Price der Ta ib — ^. 5349 
но НОО | emmu RISD. m DAL Bea yg 

9 4 HARD DISKS for ІВМ PC/XY. РОРСОМ C-100/X-100 w/o sh $269/$289 


1590 w/Par Interface & Tractor... . i 3279 | 10 МВ Int w/Coniroller . REDUCED... -$499-| Graphpack w/64k ...... ; POPCOM Action Pack Int w/PFS:Access 5200 


ІВМ AT 20 MB 


IBM AT 40 MB IBM AT 80 MB ІВМ AT 140 MB 


10 MB Ext w/Conlroller . ‘REDUCED’ . -3699- PEASVIT hart Qolor/ оо. $159/CALL | POPCOM Action Pack Ext w/PFS:Anoess. $299 
"^ сои TOO Low TO Q | “Access 
OKIMATE 20 «ЛӨМ Plug & Print... 20 MB Ini w/Controller... . REDUCED . . -6508 arcet a ER (көп = AST Reach! 1200 Bd shot card w/Crosstaik 5379 


182- Р/182-І8М -P/182-IBM 


PERSYST BoB Board $339 w/TAXAN 440 $709 | PROMETHEUS PROMODEM 1200641 $279 


ee A Modem. $75 
92 Tractor. $70 QUADRAM Quadcolor | „з | nehm -Em 
TOSHIBA 1340P/351P . ... . $519/$1009 | 600 Quaddoard: Mukilunction & Color CALL | Не Ext + Both Options. 5419 
351Tracto/Shl Før .. . . ..$190/$790 | 70 MB Int or Ext w/Controdler CALL | $18 Chautier . ; CALL. | Comm Butter for 1200 Exi .. CALL 
101 6100/6300 ``’ ’ $349/$679 | 140MB int or Ext w/Controler . . . . CALL | PARADISE Modular Brd =... from$269 | PROMODEM 1200 B Int w/MITE software $240 


6100/6300 Tracior/ Sht Раг ... $150/$250 
5510P (160cps). $369 5510 Color КА. .$150 
BRÜTHER HR-10/HR-15XL . 5299/5349 
HR-15 Trac/Kybrd/Snt Far., . $110/$160/$190 


HARD DISKS FOR ЕМ PC АТ.... .... TALL 

CORE ATplus 20,30,40,56,72 & 144 MB , CALL 

BACKUP tar IBM PC/XT 

10 MBint/Ext .'REDUCED . —.$498/93665- 


105 B-450 Mono, Color & Par Port ...$239 
TECMAR Graphics Маѕіег .. $429 
G Master w/TECMAR Color Monitor _. . 5939 
б Master w/AMDEK 710 Color Monitor... $899 


QUADMDDEM II shortcard w/Crosstalk XVI CALL 
2400 Bd Upgrade Kil for Quadmodem Н CALL 


Ven-Tel Hall Card w/Crosstak XVI $379 


1200 Plus Ем w/o soltware . o -SHG 
HR-25P/HR-35P. . ....... .. $449/$649 | 20MBint/Ext. ..'REDUCED' 55999949 - ресіги 
HR-25/35 Tractor/Shi Fdr . 512075200 | 40/50 MB Int/Ext . „7 сац | GENOA Spectrum... .. . . Best Price | mizenMp inier) Modem EXT . 1319 
2024L LO/Graphics-24 ріп, 160/80 cps $899 | TALL GRASS NEW PC/T FORMAT ПРО „ане. $399 | ST/XL/XT Ееее 
20241. Sht Fdr-Narrow/Wide .. $220/$290 | 95/95 МВ w/60 MB Backup . $2599/$3399 SIGMA COLOR 400 (specity Mani). $479 WATSON Integrated Voice Data Modem =. CALL 
TWINRITER Б. „ World's First Dot Matrix & | 50/80 MB w/60 MB Backup ° $4299/$5499 | COLOR 400 wZPGS 58-12. _.... $999 — 
Daisy Wheel combined іл ОНЕ. ......$999 | 60 МВ Tape Backuponly 2. "CALL | COLOR 400 /ТАХАН 440. — .... $939 MISC. ADD ONS 
TWINRITER 5 Trac/Shi Раг =... .$250/$350 Controller $140 — Cartridge (60 MB).. $40 3 Button PC Mouse w/PC Paint 7 Add $100 


БАК RAM Sa. $ Ю+ 55 $6 D+ . 5 
2560 RAM St $5 Ю+ Sets $33 K+ 59 


| 8087 5mhz lor IBM РС "REDUCED' -599- 
80207-3 mhe ir IBM AT "REDUCEN. -5239- 


EVEREX 10/20 МВ In w/Conl — $579/$698 
EXCEL 4500 45MB B/U-Int/bd — $949/$999 
APEX MEG-1000 100MB Tape B/U-EXT $1389 
EXTERNAL EXPANSION SYSTEMS CALL 


С. ITOH ProWriter Jr age 
8510BPl $309 85105 


MONITORS 
B5105CEP+ NLO 5469 


PGS МАХ-ІРЕ/НХ-12/НХ- ым TE 
Hx-0/HX-9E/SR- 12 $419/$499/$549 


INTERDYNE TAPE BACKUP Doubler . ÜRCHID PC turbo w/ 128k -5529- 40k БЕ 
i 10 MB In/Ex. .."REDUCED' . -$499/$669- uum 22222202 759999 | QUADRAM OUADsorin| "REDUCED... 4499. 
FlüTracir/Sm Fdr — ....  .$190/$290 | 20 MB МИБ. “REDUCED. $599/9749-| TAXAN COMPOSIT 115.Green/116 Amber $129 | MICROWAY'S Fastbreak/# Smasher САШ 
DUME LetterPro 20Р (20 сре),........ $399 | IOMEGA Bernoul Box 10 + 10 „САШ | COLOR410/411/420 ... . $289/$299/$350 | Keyboard Extension, 60 $10 
20P Trac/ Sht Far eoo 290/$390 | AMPEX РС Megastwe . . ..... САП COLOR 420/425/440 .  $359/$369/$489 


MAXELL MD-2 0500 10+ Boxes $18 
FLOPPY Drive ConiroBer $109 
FLOPPY Controller w/P.S.G 8 Clock/Cal $199 


SPRINT 1 М0 ise бф 1299751309 
SPRINT Interface Module..... . .....§80 
SPRINT Ttac/Sh For ......... %210/56590 


COLOR 440 w/TAXAN 555 RGB Card .. . $749 
COLOR 440 w/Persyst BoB ВЧ. ..... $799 
COLOR 440 w/Sigma 4000. T 


EMULEX JAVELIN HD & BACKUP . САП 
PWA SUPPLY 130/150 Walls. $ 580/5129. 


PANASONIC KX-P315110 (22tps)... $460 МТС: M AMDE 3006/200/210M). а | HAYES Transet 1000 CALL 
STAR MICRONKX Power Type/SB-10. $229 AST SOPAK ОҚ. ...520 ЗК $279 | 70 $489 w/Tecmar Graphics Master 388 | uir ner MOUSE w/PC 
S6-10/SG-15(120cps) ....... 5239/5389 жекен. S Kun ЖЕ | QUADRAMAMBERCHROME |. $149 | олсаг — 
10/50-15 {160608} . ...... 9/5459 | ORCHID Bossom -M2 14” qg-————— № 
SRaQ SR (кюре)... дее | ORCHD гос upto dm}... Cui | ROLAND MB-142 14” Mono В/Н... 3289 | KEVTROMCKBSISI 845 AT Upgai Kė 3\5 
NEC PINWRITER P-2/P3 . .  $490/5699 | TECMAR Capa OK $179 зик $219 | : 
^*^. MAESTRO А wr Treasure Спе ..Best Price TILT/SWIVEL Monitor Pedestal E E .$30 ABC Switch Вох: Allows 3 Computers Io share 
жа и ar ap SPECIAL ITEMS COMPUTER ACCESSORES P1.23 S28 
SPATE Trac/Sht Für з PARADISE S-Pack CX . $159 384K $19 | ы m lus M 
ere $419 POWER DIRECTOR Р215). 589 PING) $129 
AMD Aaa sg | BTS Pus н/к... $179 384k $20 | IRMA, IRMAJette, IRMAline, IRMAprint ИЕМИНЕТШ Master Расе (S oues) $80 
31500. ВВМ. $1799 OS B512 OK... О арик. S210 ca POOK Emule 227 — KENSINGTON Universal Printer Stand = 
Е ыы 
(5ресіу) T / 
MSP-10/15 (160/40cps). .... $319/5479 М AST 3780, 5251/11, 5251/12, eA PCOX eee Sam = oer 
LEGEND CPN S049 uae Me | жир (poa MB) С | ORCHID ав Pius Compl Line CALL 
үп 1200 .... | haracter 
LEBEN сен 8949 1200... 8279 | Ouadoor-AT/Expansion Ки... CALL | OBERON OMNI READER Optical Character Reader | TILT/SWIVEL Montor Pedesta r^ 
INSTALL RAM & lest brd for РСЛАТ. $20/$40 КААЛО LL $1249 | PWR SUPPLY 130/150 Watts b а 


COMPANY POLICY: Ми. ander $100 Pres & жазу En rh RC dep dog сопе ату 
Press пасі cash discount on prepaid orders. Add 1% for orders. $9. to MCAVISA 8 59, tr 
chock Aj merchandee sold Б new and all sales are ind Рей? shipments sued 0 А» change (Min $50} Proche stiai 


ot aci 


WHEN ORDERING PLEASE REFER TO AD #8802 


006500 . .... Е 5290752569 
Anadex Tracior/ Sht FOr > ins 
SILVER REED Letter 0 
400/500/550/720 $329/3309/$739 


406-C CONSTITUTION AVE., CAMARILLO, CA 93010 
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Lotus User? 


Free Mail Order Catalog for Lotus 
Software users, includes: 


B Lotus Programs 

B Lotus Enhancement Software 
@ Books and Training Aida 

B Hardware and Utilities 


We are a unique mail order company 
specializing in Lotus related products. 


4-5-6 WORLD 

Dept. A-108 

PO. Box 22657 

Santa Barbara, СА 93121 
(800) 524-5678 Toll Free 
(805) 564-2424 [n Сај ота 


=z — = 
= = ч 
DATAF = х. 


e Multi-user Database! 

ө Powerful! 

e Muitiple Operating 
System Compatibility! 

e Attractive Dealer 
Pricing! 

e Full Dealer Support! 


Dmak n а trademark of Dota Access 
Dealer Inquiries invited 


ЕШ ЁГЕ 


24000 Telegraph Road 
Southfield, Michigan 48034 USA 
(313) 352-2345 


Inquiry 58 


EPROM 
PROGRAMMER 


117 AC POWER-R5232 
-6 BAUD RATES - HANDSHAKE TO HOST 
ALLOWS READ, WRITE, VERIFY & COPY 
Comes complete with СРМ, ВМ and Apple 
BASIC Driver Program Listings. Driver Programs 
on Disk only $20.00. 


APROTEK 

1071 A AVENIDA ACASD 

CAMARILLO, CA 93010 $4.00 Shipping USA 
Info. 18051 987 2454 VISA or MC Add 3% 


Inquiry 22 


68701/705 
PROGRAMMER 


28 and 40 PIN Packages 
@Single Switch Operation 
@LED Status Displays 
@Copies from 2732 
@Self Contained 


| Many features are included to 


insure trouble free operation. Can 
be used with Logical Devices 
РРВ or Prompro-XP to eliminate 
the need for the intermediate 
EPROM. 


SEE OUR AD ON PAGE 24. 
LOGICAL DEVICES, INC 
Order Toll Free 
1-800-EE1-PROM 


Inquiry 181 


| INTERACTIVE VIDEO 


TAPE CONTROLLER 
Interface card that allows 
your IBM PC to control Pana- 
sonic video tape players. 
Works with the McGraw-Hill 
Interactive Authoring System. 
For only $995 you can 
producing interactive video 
programs. 


For more information call 
David Ayala 


McGraw-Hill Training Systems 


1-800-421-0833 


In California call 
1-800-662-6222 


w Zr MCGRAW-HILL 
Li M Training Systems 


SUPERCOPY 
FOR IBM PC 


Powerful utility copier, it allows making of | 


backups of any diskette for (ВМ PC and com- 


№ patibles. 
Very compact, it replaces the Diskcopy | 


without virtually losing any space. Its menu 


№ offers easy access to functions such as pro- 
tection against copies from a diskette; anal- | 
ysis diagnosis; parametsr modification and 


erasing of tha target diskatta 

Availabie in English, French and Spanish 
with instructions included in the diskette. 

Fraquantly updated, its prica is $30 each 
or $15 for orders of ten or more. This product 
is provided for tha purpose of enabling you 
to make archival copies only. 

МҮ. residents add selos tax. 
Send check or money order to: 


iwa 
РО. Box 1368 
New York, NY 10025 
212-222-5682 


ЮМ PC is а Iredemack of ВМ Corporstian. 


WE WANT DEALERS. 


Inquiry 346 


"BAR CODE READER 


* ВМ РС/ХТ COMPATIBLE (AND MOST CLONES) 

a COMNECTS BETWEEN KEYBOARD AND THE PC 

a HO CARD SLOT REQUIRED! SIMPLE INTERCONNECT 
a NO CUSTOM SOFTWARE DRIVERS. REQUIRED 

a HIGH FIRST READ RATE 

« READS DOT MATRIX & PRINTED BAR CODE LABELS 
«CODE 3 OF 9. INTERLEAVED 2 OF 5. UPC 

® AUTOMATIC BAR CODE SELECTION 

e AUDO AND VISUAL INDICATORS 

e READS HIGH MED. AND LOW DENSITY LABELS 


ree $495 on. 


M casos BAR CODE PRINTING SOFTWARE $79 ер. 


AMERICAN MICROSYSTEMS 
Р.О. BOX 830551, RICHARDSON, TK. 75050 


ІФФ „ооа ШЕ 


Apple И + Paper Tape I/O ls Thia Easy 


| 10101011010001010:. "КИШИНИ 
| 01010101010010100. :,:.2.2.:2.7..2. 27.5. 


Опе minute you'rs without, the naxt you're 
up and running! Just plug into your APPLE 
Il PLUS. А neat and compiete package. 

* Model 600-1 Punch — 50cps, rugged 

е Model 605 Reader — 150cps 

е Parallel Interface Board/Cable 

ә Data Handling Program 

Code conversion available. TAS-80 pack- 
age soon. ADDMASTER CORP. 416 Juni- 
pero Serra Dr, San Gabriel, CA 91776 * 
213/285-1121. 


Inquiry 8 


FREE SOFTWARE 
FROM THE PUBLIC DOMAIN 


User Group Software in eges, so no hoes io 
рау 1000's of CAM and IEM software programs in| 

М and source code іс copy yourself! Games, 
bussness, utilities! All FREE! 


EPSON UG 1-38 Diskuides 
Commodore CEM 1-28 Disksides . . 


Public Domain User Group Catalog Disk $5 pp. 
(payment in advance, please) 
Rental is for 7 days alter receipt, 3 days grace to 8 
return. Use а crodh card, no disk deposit. 
Shipping, handling 8 insurance $9.50 per 
(819) 941-0925 Orders & Technical (9 to 5 
(618) 727-1016 24 Hr. 3 Min. info Recording 
Have your credit card ready! 
National Public Domain Software 


1533 Ayohill Dr. 
ер сс; 


BBB 


Inquiry 226 


4164 "ims" 9/9.95 41256 "p: 3.95 


STATIC RAMS EPROMS а CRYSTAL 
2707 {450na) (10) r “5. OSCILLATORS 
5101 [AS0ns)cmos| (450ға) І г 
2102-1 [450naj 
21021-4 [40а ЕР] 
21021-2 (2болеНЕР 
2125 (45 па] 
2114 (4507s) 
25110 (45 Ома КИР 
2112 2554 © (450ns) 
2114 
2114.25 
21141-4 
21141-3 
211412 
2114L-16 


| 

(450 ла) (5/21 РОМ) 
(350naj[5V)(21V PGM) 
(260ne)(SVi(21¥ РСМ) 
(200rej(5V1|[21V РСМ} 

(AS ns) (85V) 

(250naj(5V) 

(200ne)(5¥} 

(450 те (БУ 

(4500e)(GVH24 pin) 

{35те (SVH24 ріп) 

(300rmj(5V) 

(2f50ng)( 85V) 

27256 (250ға)(БУ) ; 
BVsSingle Б Volt Saxe Suppy 21V PGM:Program at 21 Vols г NO 


7415190 


Xo * HIGH-TECH X X x x [= pua 


7418183 
7415194 


27256 $12.95 НЕ 


42% 7416197 


9.95 * 32K x 8 EPROM GENTE TENS 7418240 
(300ne}{ stat) 3495 ж SINGLE 5 VOLT SUPPLY MC14411 3418242 
Бенни 7:9 * SINGLE LOCATION & - - й 7418244 
шг У HIGH SPEED PROGRAMMING Ш coaz Le өзі 


MMB307 7415248 
ж 25013 ACCESS TIME FUNCTION 7415249 


ж ж ж ж SPOTLIGHT ж ж ж Щ cscs as PaL 


7415253 
7418257 

XR2206 3.75 

5.95 
н i Й | | 
uw | 
1200nsj = m 
(2Z00rmji5v) | 


7415258 
(15Gna]( Бъ) 


TMS44i6 16 252 А (CALIFORNIA RESIDENTS) 


жек 
ља D pi 7"XC^I"E Y. „222225 m м.а 
ТРТ ТИЛҮҮ 


EEEF E EEE 


PTTTTEEES 


19.98 
113.55 
24.95 
15,95 

6.55 
29.55 
39.95 
19.95 
34.86 
39.95 
49.95 


7415261 
7405266 
7415273 
41128-150 
41256-200 
41256-150 3.95 
Бу- Single 5 Von Supply REFRESH=Pin 1 Refresh 


ТІІІТІТІТІТІТІРЕІІЕІІІТІТІ 


ам Dager реа ғ. 
685844%7%085520655%0 


Ww 


чобы эю ыы 
2852435252289228 
ы 


KEYBOARD 
CHIPS 


АУБ. 2376 11.59 
AYS-3600 $TD 11,98 
АҮБ-3600 PRO 11.55 


Z50A-P!O 

Zh0A-&1O/0 
ZEOA-SIO/1 
TB0A-$10/2 
TB0A-810/3 


6.0 MHz 
тааси 8.95 
IBMCTIC 996 
Zioa PO 9.96 
Z808-DANT 19.35 


1808-5:10/0 28.95 
тасы-ма/2 29.96 


РФ” 
385855828 


io ia io la io 
паями 


CLOCK 
CIRCUITS 


MM5 314 


=b mm ча ШЫ К) ы} 2 ЫЛ 1} 4» ча ха ха 
aabNOoW 
»apoaoc 


1.48 | 
25152518 4.13 
75152521250 
25152518 3.74 


ZILOG 
25152588 2.30 


28132 34.95 . 2613-001 up 9.95 i 281831 2.19 
28671 33.55 2513-002 low 9.96 , ; 7418189 895 284532 219 


RETAIL STORE - 1256 $. BASCOM AVENUE 


| = = HOURS: M-W-F, 9-5 TU-TH, 9-9 CAT айл 
СТО evices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Minimum order $1000. For shaping and handling inclade 


ІШ 1224 S. Bascom Avenue, San Jose, СА 95128 feign ordera may requie затон shipping charges - presse 
800-538-5000 е 800-662-6279 (СА) (408) 995-5430 (2740 ри дамі пратен Ме те amount СА гонити тил 


merchandise 15 warranted for 8D days unes olere siad. Praes 


FAX (408) 2/5-B415 е Теіех 171-110 аге subject 1o change wilhoul notice. We are mol paene dei 


typographical errors We nene Іле nghi із ihmi quantos amd bo 
Copyright 1985 JOR Microdevices substitute manutacturey. AS merchandiine subpeci Kr prior ілін 


ТЕРЕТ ЛИТ 


арж сч @@@ eee 


2555528 


E 
Lu 
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HM6264P-19 “sas 7.79 1263 этїїнїн 39.99 


HIGH SPEED CMO: T 
ME a REGULATaRS 
e Vd peta tet e TO-220 CASE PACKAGE 


74HCOO 


74HC: Ороние a1 CMOS logic levels and ara iden 
74HC175 


Ы = ch өз 


МАЧТА" 


78105 B9 THOS 
79112 AS 79112 
78116 вэ 791315 


OTHER VOLTAGE REGS 


EEIE EE EEEE EE EEA T 


28М05С 
93235 
1м338к 
FENOSK 
784 12K. 
FEPOEK 


878181 74MC139 


74HC1B51 
74HC153 
74MC154 
74HC157 
74HC1B1 
74HC184 
74HC186 
74HMC174 


КЕКИ 


875 


ь 
ЕЕ РЕН 
Wevseeseenasyykeokener 


ЕЕ -і-4% -ӛ-А4 


ў 


74HCTOO 59 74HCT175 
74HCTU2 Р ?АНСТ183 
74HCTDA 4 74HCT194 
танстая Р 74HCT195 
танмстза à 74AHCTZ38 
74HCT11 j 74HCT240 
74MCT14 Р 74HCT241 
танст20 . 7AHCT242 
74HCT27 ; 74HCT243 
74HCT2IO a 74HCT244 
74HCTI2 ` 74HCT246 
74HCT61 4 74HCT281 
74HCT74 . 74HCT257 
74AHCT?S .95 74HCT259 
7AHCTAS н 74HCT273 
7T4HCTBG Р 74HCT299 
танстэз 74HCT367 
74HCT128 74HCT373 
74HCT132 74HCT374 
74HCT138 j TAHCT383 
7AHCT 139 ә 74HCTÀD17 
74HCT151 3 74HCT4020 
74HCT153 d танста024 
2АНС7154 74HCT4040 
74HCT157 г 74HCT4045 
74HCT1à1 74AHCT4050 
7TAHCT164 + 74HCTA4060 
TAHCT166 d 74HCT4511 
7AHCT174 Р 74НСТ4БЗВ 


ЕТІ 
"EE 
ЕТІПТІ 


атм 
ad 


"P 
ЧЁ 


ИЕ 


> 
т 


жый ша 
ip i 
е 


ей 


ЗЕЕ 


ERETTE 


sh 


IT 
IP ITEDYS 


mh =й mh 


ТИРГЕН 


1.59 
9 
-59 
-29 
в 
ла 
35 
29 
29 
2% 
E 
27% 
59 
жз 
29 
29 
95 
55 
49 
1.939 
2.49 
155 
12.96 
12.95 
11.95 
12.98 

7.95 
14.86 

4396 
5% 
AS 

125 

1.95 
BE 
B5 
B5 

1.25 


S SPECTRONICS 
CORPORATION 
EPROM ERASERS 

intensity 


ТІТІТІТТІГІЕН ІЗ 


Е 


Т 


14993 
K 


a 


TRANSISTORS 


2,9148 60  2N3772 
А! 213903 
292102 - 2N39804 
22218 é 201906 
20422185 244122 
242219 244123 
ZNZ2190A 2М4248 
219308 
244401 
244402 
2N4867 OPTO-ISOLATORS 
1.00 - 
PN4916 


245086 INTERSIL E aM 


РМ8129 ICL7106 — $95 99 к 
1617107 12.95 į } A-340 
ІСІ 7660 295 ңа.7Я 
ICL8018 395 XR2208 ! HITCS 
ICMTZ07A 5.58 3 TIL-133 
ICM720B8 — 15.95 TiL-113 


581-263 39.96 
AY3-6910 12.95 
AY3-B9127 12.95 
mC3340 1.49 
521000 39.00 


APPIE PETET 


ЗЕЕ НУ авы 
222223233 
ZZZZZZZZI 

45445545455 


РРР 


Dear Sir, 

Just wanted to say thank you for ship- 
ping my order оп time. I will continue to 
do business with you because of the pro- 
fessional courtesy you have shown ше. 


— Roger Secuxa. 


> Copyright 1945 МОВ Microdevices 
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08255 FEMALE SOLDER CUP 2.25 DB25P MALE SOLDER CUP ] .90 


—— | Г anson МЕТЕВ CAPACITORS 
BARGAIN HUNTERS CORNER F oof aron 222 _ CAPACITORS 


12VDC CAR CLOCK (ASTEC UM1082) ff $4.95 


QUANTITIES LIMITED LINE CORDS | 
2 Z CONDUCTOR 329 


LC- 
* РНЕБЕТТО CHANNELS Ш сз 3 CONDUCTOR : 5 ET 
+ USE TO BUILD ТУ. LC.HP foe Re ee 


COMPUTER INTERFACE 


$4.95 i= —— ШШ + +B VOLT OPERATION — M PLUG WITH 6 FOOT CORD 2.25 
- ou 


ми FFIN FANS 
4.68" SQUAR 
3" SQUARE 


23558523823 БЕЗЕ 


х EASY TO READ М” FLUORESCENT 
| RESISTORS 
DISPLAY #7595: 2 е B MONOLITHIC 
* DESIGNED FOR USE IN AUTOS | Р. FROM 1 OHM ТО 10 MEG OHM г SOV 15 HF BOV 
х HOURS/MIN. SET SWITCHES | 50 PIECES SAME VALUE - ELECTROLYTIC 
j | EYAL AXIAL 


100 PIECES SAME VALUE 


MOUNTED ON BOARD | 1000 PIECES SAME VALUE 
SPECIAL ENDS 8/31/85 ] EDGECARD BYPASS CA PS. 


NNECTORS Шумақ 
HARD ТО FIND nin A enc оз и MONOLITHIC 


"SNAPABLE" HEADERS SWITCHES — М sicoww sqm а. 1,4 MONOLITHIC 
Can easily be snapped apart to 4 POSITION 65 72 PIN ST à 1— 


ап 72 PIN WW 7. 
any size header, ай with .1" canters : 
) 62 РМ ST IGM PC 4. DIODES MPUTER 
STRAIGHT LEAD 50 PIN ST APPLE 5.1 VOLT ZENER co uT 
44 PAN ST 120 VOLT ZENER GRADE 
10 POSITION 1.29 44 PIN WW [1NS14]SWITCHING 25/1.00 
БОРУ 1A 12/100 


SHORTING BLOCKS ш 4ООРГ/У RECTIFIER 10/100 
SPACED AT 1" CENTERS 36 PIN CENTRONICS РОМУ DA 5 LED DISPLAYS 
IDEAL FOR DISK DRIVES о, moe CABLE м aoe 4 НР5082-7780 
| |ӘСЕМЗА/Ғ RIBBON CABLE FEMALE | 5OPIV 12А BRIOGE і МАМ. 72 


семзе SOLDER CUP MALE 7.95 100PTV 12A BRIDGE 2. МАН-74 
100PTv 27A BRIDGE , FND-357(359) 
DtP-BRIDGE FAD-500(603) 
| FND-507(510) СА .6 1.4 
TIL-311 Ая? НЕХ W/LOGIC 270” 3.95 


DESCRIPTION 


та ЕЛҮ a [o [m oe a poo onm 
токо [AUG Tica зо [во [ло [2.0 [2.50 [290 зле зо [so | atiis 
SWITCHES 
oe CARRIES SPDT MINI-TOGGLE ON-ON 
MUT HEADERS) | ОРОТ MINI-TOGGLE ON-ON ё 
| ОРОТ MINI- N-OFF-ON 
Е шисиаппвинасас ы 
ИР PLUGS (E SPST MINI-PUSHSUTTON М.С. 


FOR ORDERING INSTRUCTIONS SEE IDC CONNECTORS BELOW BCD OUT 10 POSITION 6 PIN DIP 1.95 


D-SUBMINIATURE TEXTOOL ZERO INSERTION FORCE 
SOCKETS AND RECEPTACLES 


е — 
se 


SCREWDRIVER CLAMP LEVER CLAMP ww RECEPTACLES 
ECOND ТІР ZIF SOCKET ФІҒ RECEPTACLE 


ORDERING INSTUC TIONS: INSERT THE NUMBER OF CONTACTS IN Це pte pe tlre eo ^u" OF THE 
"ORDER BY" PART NUMBER LISTED. EXAMPLE: А 10 PIN RIGHT ANGLE HOLDER 5 TYLE WOULD BE IDHTOSR 


RETAIL STORE - 1256 $. BASCOM AVENUE 
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3 


J ОВ АЛсгоа емі ces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

z - TERMS: Minimum order 51000. For shipping and handling inchidé 
ІШ 1224 5. Bascom Avenue, San Jose, CA 95128 оир orders my regu sddifonsi өшірді Change! - pleste 
800-538-5000 е 800-662-6279 (CA) © (408) 995-5430 кше am sales wx Bay Area and LA residents include ВЧ АЙ 


merchandite is warranted Гог 90 days units ойна stated. Pripes 


FAX (408) 275-8415 е Telex 171-1 10 are subject la change withoul посе. We ane not ne&paonsibhe lei 


typographical errors. We reserve the might do limil quanldies and іс 
pubshtute тағшізсішгет, АЙ merncnandise subeseci to orice sale 
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IBM PC PROTOTYPE GARD wm oco ғол $29.95 


WIRE WRAP | DISK DRIVES paces DISK DRIVE 
PROTOTYPE CARDS налы, sime ove CABINETS 
889.85 


1 
-ЕН-4 EPOXY GLASS LAMINATE 2 64" (FOR IBM| 05/00 
WITH GOLD-PLATED EDGE-CARD FINGERS | МР! 
РИЧИ — РІ-В52 Sw" (FOR (8M) 08/00 $89.95 
TEAC 


FD-55B % HEIGHT 08/00 889.95 
FD-55F v HEIGHT D87QUAD $99.95 


SHUGART 
ЗА 4001 5” (40 TRACK) 85-00 5199.95 
SA 460 Bu" (80 TARACK; OS Ouan 5199.95 


— IBM | 8" DISK DRIVES 
BOTH CARDS HAVE SILK SCREENED LEGENDS gi ғ0100-8 n poene. SHUGART 807 кошу in 


58/0 y 
TM eu AND GROUND ВААСКЕТ зе № 0200-9 ВУ SIEMENS, SHUGART 85) EQUIV +... 
AS ABOVE WITH DECOOING LAYOUT | $29.95 aid 1.2 sid x i 8" DISK DRIVE CABINETS 
5-1 00 RMA ENBITY DRIVES TANDON TM100-2 ALSOAVAILABLE-PLEASE CALL 
FROM TALL TREE SYSTEMS | PLEASE INCLUDE SUFFICIENT 


BARE- NO FOIL PADS ........... 815.16 ! | AMOUNT FOR SHIPPING ОН ABOVE ITEMS 
HORIZONTAL BUS .............. 821.30 PLEASE INCLUDE SUFFICENT AMOUNT FOR SHIPPING ON ABOVE ITEMS 


VERTICAL BUS + новна з 821,80 


SINGLE ME T aeaa an 822.75 SWITCHING Г ок INDUSTRIES 
POWER SU PPLIES | ЕХ-1 IC EXTRACTION TOOL 


BARE - NO FOIL PADS 222254 15.15. № “ ONE PIECE METAL CONSTRUCTION 
HORIZONTAL BUE не $22.78 EXTRACTS DEVI 
SINGLE FOIL PADS PER HOLE ..... . 621.30 $99.95 M ; tow coer iii 


FOR APPLE Пе AUX SLOT ......... $30.00 ч. - « FOR IBM PC-XT COMPATIBLE 
^" ЕХ-2 IC EXTRACTION TOOL 


GENERAL PURPOSE pe EQ *12V @ 4.2A - EXTRACTS 24-40 PIN DEVICES 


А БА, -12V ®.ВА 
TT АБ RM m. 
" x 6.0" Puma « EASY ONE HAND OPERATION 312.24 


VERTICAL BUS 4.5" x 5 
SINGLE FOIL PADS 4.5" x 6.0" .. PS-A $49.95 ІС INSERTION TOOLS 
GARE - NO FOIL PADS 4.6" 28.0" .... $10.40 | » USE TO POWER APPLE ТҮРЕ 
VERTICAL BUS А.Б” і9і-......... $14.20 | д SYSTEME 148-1416 for 14-16 ре Сеа 05.15 
SINGLE РОЙ. PADS 4.5" 19.0" ...... $13.50 . „ 55V @ GA, «12V @ 2.5A MOS-1416 14-16 pin Са 910.92 
36/72 PIN EDGE-CARD |1" SPACING) Asie POUR Cbron : 
@АЯЕ - NO FOIL PADS 4.5" x 6.0" ..... 99.45 ; metatconstucton 1881416 INS-2423 
VERTICAL BUS 4.5" «6.0"......... 91328 
SINGLE FOIL PADS 4.6° «607 ...... 914.20 Р5-3 539.95 
GARE - NO РОН. PADS 4.5” 55.0" .... $10.40 + AS USED IN APPLE III Bw-630 WIRE WRAP GUN 
VERTICAL BUS 4.57 590%......... $14.20 welfare: 3 AA, 12V 22 5А * BATTERY POWERED-USES 2 NI-CAD 
Ге; rae ) 


TM 100- 
TM 100- 


SINGLE FOIL PADS 4.58" x 907 ...... $15.15 | 3 ЖУ 254, -12V (p .30A. c CELLSINOT INCLUO 
[e e 15.5" кал" и 27, 584 LAS » POSITIVE INDEX 
BARE GLASS BOARDS EXTENDER | — * ANT-OVERWRAP DEVICE 541.55 
NO EDGE-CARD FINGERS OR FOL CARDS ' PS-ASTEC $19.95 WSU-30 WIRE WRAP TOOLS 
P5545 tOM $45.00 d: CAN POWER TWO В” FDDS » WRAPS, STRIPS, AND 


UNWRAPS 
Раб 5 , APPLE *45.00 | р 2 e P 
Pihi MULTIRUS 985.00 Жем i E 1A a TURN OF 


Pion 1 Fh ! mad mt a! E 
285120  85"x170- 561896 s SEV BA IF зу в HOT USED WSU-30 $8.84/WSU-30M $10.14 


WIRE WRAP TERMINALS 


WRA MICROCOMPUTER Seni 25787.06 
==: “з HARDWARE -3 SOCKET 


WWT-4 BLE 520 
cocci nari STRIPPED 124У AC - 1 HANDBOOK INE-1 SERTION 28 

Е опи о ерй 12.6У АС CT РВОМ en $14.95 WIRE DISPENSER 

25.27 ACCT 2 AMP à « WITH Ба ROLL OF WIRE 


12.6V AC CT В AMP 
PLUG CASE STYLE * BUILT IN STRIPPER STRIPES 1° 
12V AC К « REFILLADLE 


2 "is WD-30 $6.50 WD-30TRI 39.50 
— ‹ CPUS - 6800. 6500, 280. | Yafiow or fad 


DC ADAPTER 8050. 5085 Б. 8086/8 TM 
6, 9. 12V DC SELECTABLE WITH + MPU Support & interface, SOCKET-WRAP 1.0. 
UNIVERAL ADAPTER 8.95 6500, 8500. 280, 5200. «іс. » SUPS OVER WIRE WRAP 


« IDENTIFIES PIN. NUMBERS ON WRAP 
ORDER TOLL FREE 
--—— m= 800. 538-5000 
IM ASSORTED COLORS $27.50 
10бег: 5.5", 6", 6.8", 7- W. 662- 6279 


+ ще terCard - 
23907 °З (CALIFORNIA RESIDENTS) ibat to rc 


PO 


ман 
anches} 100 


ТЕЗЕ 


TET 


600еа: 3", 3.5", 4" 


SPOOLS 


100 feet — 54.30 250 feet 57.25 
500 fest 81325 10001984 321.95 


opacity : Маган = = 
ды ИВР: 20 MHz DUAL TRACE 


GE NICKEL-CADMIUM a deae OSCILLOSCOPE 
RECHARGABLE BATTERIES = Ч ЖЛ жа 

NI-CAD CHARGER PACKAGE UNSURPASSED QUALITY AT AN UNBEATABLE PRICE 
PRICE INCLUDES CHARGER (WALL PLUG), « BAND WIDTH- DC: DC ТО › зоны к= AUTO RANGING, POLARITY & DECIMAL! | 


BATTERIES, & MODULAR BATTERY HOLDER 
‚ LARGE 3% DICIT DISPLAY 


(-3db 
$11.71 + SWEEP TIME- 2 SEC TO 5 SEC/DIV ON 20 RANGES * DATA HOLD SWITCH MESS READING 
311.71 » VERT./HORZ. DEFLECTION: Бетім TO 20V/DdV ОМ 20 RANGES NUITY TEST 


$13.21 PLETE QUALITY Low 
41321 OM PROBES INCLU $399.95 ы. 
WITH PROBES ^ 1 ы 


HMS 
“ WEIGHS ONLY 2.3 OUNCES 


TION 
$6.07 pr. + 110/220 VOLT 50/60: OPERATION 
COMPONENT TESTER 


$3.03 аз. = 

83.78 ва. » LP CONSUMPTION—19 WATTS FULL ONE YEAR ғ LOW PARTS COUNT-CUSTOM BO PIN LA (INSURES RELIABILITY 
83.78 а. = BUILT IN CALIBRATOR WARRANTY + INCLUDES MANUAL. BATTERIE, SOFT CASE, 2 PROBE TIPS, 
$7.57 аа. « AUTOMATIC OR TRIGGERED TIMERASE AND ALLIGATOR 
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TEAC FD-55B 05/00 HALF HEIGHT FOR ІВМ PC $89.95 


EPROM PROGRAMMER 


FOR aod COMPUTERS 


$79.95 


» DUPLICATE OR BURN ANY STANDAAD 
Z?7xx SERIES EPROM 

r EASY TO 2” MENU-DRIVEN SOFTWARE 
INCLUDE 

* MENU SELECTION FOR 2716. 2732, 2732A, 
2764 & 27 

* HIGH SPEED WRITE ALGORITHM 

* LED INDICATORS FOR ACTIVITY 

s NO EXTERNAL POWER SUPPLY REQUIRED 


DISK DRIVES 


FOR Аы COMPUTERS 


* 100% APPLE COMPATIBLE 
* FULL 1 YEAR WARRANTY 


BAL-500 
$139.95 


* TEAC MECHANISM- DIRECT DRIVE 
| * 100% APPLE COMPATIBLE 
| * FULL 1 YEAR WARRANTY 


JDR 


AP-135 | 


$129.95 


* FULL HT. SHUGART MECHANISM 
* ви REPLACEMENT FOR APPLE 
* SIX MONTH WARRANTY 


DISK DRIVE ACCESSORIES 


DISK CONTROLLER CARD $49.95 
APPLE lic ADAPTOR CABLE $19.95 


NEW FOR APPLE lic 


* 100% APPLE lic COMPATIBLE, 
READY TO PLUG IN W/ SHIELDED 
CABLE & MOLDED 19 РІМ CONNECTOR 
* FAST, Lp SLIMLINE 
DIRECT DRIV 
* SIX MONTH WARRANTY 


MF-100 
MULTIFUNCTION CARD 


FOR ІВМ PC/XT 
ALL THE FEATURES OF AST'S 6-РАСК+ 


AT HALF THE PRICE! 
* 0-384K RAM 
$129.95 
* GAME PORT 
* SOFTWARE INCLUDED 


* SERIAL PORT 
* PARALLEL PORT 
ONE YEAR WARRANTY 


TAXAN MODEL 415 
RGB VISION Ill MONITOR 


ORIGINALLY MADE FOR ACORN COMPUTER 


• 18 Mhz BANDWIDTH 

* 640 x 262 PIXEL RESOLUTION 

* 16 COLORS WITH INTENSITY CONTROL 
* 12 INCH BLACK MATRIX 

* IBM AND LOTUS COMPATIBLE 


ONLY Г À 


$299.95 


RGB MONITOR CABLE MEA wu IBM 


$15.95 
Уо Apod ADAPTOR $129.95 
BM COLOR CARD 
* SUPPORTS COMPOSITE QR RGB MONITOR 


MODEM 
FOR APPLE OR IBM 


ddr i ASCII PRO-EZ MENU DRIVEN SOFTWARE 
(AT LEAST A $100 00 VALUE IN ITSELF!) 
« FCC APPROVE 
* BELL SYSTEM 2 COMPATIBLE 
а 300 BUA 
* ite ez AUTO-ANSWER 
« DIRECT CONNECT 
* INCLUDES AC ADAPTOR 


ONLY $69.95 


PLEASE SPECIFY 
APPLE OR IBM WHEN ORDERING 


16K RAM CARD $39.95 
FOR APPLE 11+ 


* 2 YEAR WARRANTY 

* EXPAND YOUR 48K APPLE TO 64K 

* USE IN PLACE OF APPLE LANGUAGE 
CARD 

BARE PC CARD AND INSTRUCTIONS 89.95 


| 130 WATT MODEL 


DISKETTE FILE 


IF PURCHASED 
WITH 50 DISKETTES 
m OA MORE 


$9.95 IF PURCHASED ALONE 
HOLDS 705%" Т 
DISKETTES, 

WITH ROOM 

TO SPARE 


NASHUA DISKETTES 


5'4" BULK PACKAGED 
DS/DD WITH HUB RINGS 


$.89ea. $.95ea. $.99ва. 


QTY 250 QTY 100 QTY 50 


VERBATIM DATALIFE DISKETTES 
SS/DD SOFT SECTOR $29.95 

SS/DD 10 SECTOR HARD $23.95 
DS/DD SOFT SECTOR $34.95 


MONITOR STAND $14.95 
MODEL DS-12 


TILTS д P 
TO РЯ 

OPTIMUM | VIEWING 
ANGLE, REDUCES 
OPERATOR FATIGUE 


IBM COMPATIBLE 
POWER SUPPLIES 


ү vy - => 


e oTt COMPA Er 
-5 (à .SA, -12 @ БА : 
s UPGRADE YOUR PC, POWERS HARD DISK 
« POWER CABLES FOR 4 FDDs 
а ONE YEAR WARRANTY 
а SWITCH ON SIDE (FITS ІВМ CASE) 


100 WATT 
$89.95 


a SWITCH ON REAR 

* FOR USE IN OTHER 
IBM TYPE MACHINES 

* AVAILABLE IN 100W 
OR 130W VERSIONS 

s ЗО DAY WARRANTY 


$89.95 


RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10.00. Рог shipping and handling include 
$27.50 for UPS Ground же $3. = for UPS a Стам over 16 р 


JDR Microdevices 


1224 $. Bascom Avenue, San Jose, CA 95128 
800-538-5000 © 800-662-6279 (CA) ® (408) 995-5430 conta Б, cop ки os amain СА, ейди m А 
FAX (408) 275-8415 * Telex 171-110 we мне 10 change WAAR: тойса We mw бен чи 


hypographical errors. We reserve Phe nghi io imil quantilies and bo 
жшше manulaclurer. Ali rencharnmdise tube bo price wale 


APPLE I5 A TRADEMARK OF APPLE COMPUTER CO. 
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UNCLASSIFIED ADS 


WANTED: Operation California. an international 
organization active in African famine relief, needs 
donation of full system for supply acquisition. moni- 
toring use of donations. and lists. Operation 
California Inc.. 7615194 Melrose Ave. Los Angeles. 
СА 90046. (213) 658-8816. 

WANTED: Nonprofit organization Гог cultural support 
to foreign-bom adopted children and moral support 
to parents seeks donation of computer equipment 
and peripherals for national office Parents and 
Friends of the Nest, РОВ 235, West Nyack. NY 
10994, |914) 358-6452. 

NEEDED: Tax-deductible computers peripherals, and 
public-domain software sought by nonprofit univer- 
sity sponsoring a volunteer group of graduating 
MBAs to help improve managerial skills and eco- 
nomic conditions in developing nations. Ron 
Robbins, 806 North Fourth St.. Fairfield. ІА 52556. 
(515) 472-9464 

WANTED: Nonprofit training program for develop- 
mentally disabled adults seeks tax-deductible dona- 
tion of IBM PC with printer for educational and ad- 
ministrative purposes. Will pay shipping. lohn 
Schiermeister, Tri-City Care inc. 15 Ist St. SE. РОВ 
423, Stanley. ND 58784, (701) 628-2990. 

NEEDED: Missionary. responsible for introduction of 
computer system in Christian publishing organiza- 
tion. needs books, magazines, or information about 
UNIX, C. office automation, computer-assisted trans- 
lation, and typesetting. Ingo Haake, РОВ 1688. 
90000 Porto Alegre RS. Brazil. 

WANTED: Nonprofit charitable organization that uses 
TRS-80 end in every aspect seeks contribu- 
tions of additional equipment. Robert Epstein, Carn- 
bridge Center for Behavioral Studies. [1 Ware St. 
Cambridge, MA 02138. [617] 495-9020 (collect). 

WANTED: Housebound child with juvenile arthritis 
seeks computer Johanna Avella, 112 Denton Ave. 
Lynbrook, NY 11563, (516) 599-7425. 

WANTED: Student in research and experimentation 
in computer science seeks correspondence about 
Macintosh or Apple Пс. Henry E. Jara Melgarejo Las 
Lilas 0483, Pob. Imperial, Temuco Ixa. Region, Chile. 

WANTED: Low-income older student needs Atari 800 
or BOOXL with disk drive and color monitor. Can pay 
up to S300. Conciere Taylor, Apt 6B, 67-08 Parsons 
Blvd, Flushing, NY 11365. 

WANTED: Graduate student seeks correspondence 
in microcomputer field to discuss hardwaresoftware 
trends with reference to engineering/scientific ap- 
plications. Also need help in obtaining magazines 
and public-domain software. Can provide some 
remuneration. Malcolm Silberman, 15 Villa Savoy. 
Savoy Estates. 2090. Johannesburg. South Africa 

WANTED: Public-domain dictionary (Le. word listi 
good for use in word games. Also. public-domain 
information or software for playing crossword 

from PC to PC. Will pay expense or send disk 
teven Alexander, Apt. 300. 905 Union St, 
Brooklyn, NY 11215. 

WANTED: BYTE, December 1984 Richard Boehmer. 
134 Beechwood Rd., Braintree, МА 02184. 

WANTED: Tractor-feed adapter and cut-sheet feeder 
(or Comrex CR-I ComRiter wide-carriage Tem 
printer. Bob Hall, 24621 Highway 29. Middletown 
СА 95461. 

FOR SALE: Franklin Асе 1200. 64K КАМ. two drives. 
280 CPU with added 64K ВАМ. &column card, 
serial and parallel ports. Amdek Color ! monitor. 
Kraft joystick, speech synthesizer, magazines. 
manuals. and more. Excellent condition. | will pay 
shipping: $2400 or best offer. Brian Gimelson, The 
Peddie School, Hightstown, NI 08520. 

FOR SALE: Two Siemens FDD 100-8 & inch 55/00 
floppy-disk drives. Includes power supply and 
enclosure. System has 9 months light usage. 5200. 
Darrow Kirkpatrick. POB 1049, Carpinteria. CA 
93013. (805) 684-8307. days. 

FOR SALE: HP 4ICV calculator (needs repair). 
82104А card reader. XFUNCTIONS/XMEM module. 
ХМЕМ module. Circuit Analysis Pac ROM. 82059В 
recharger. 120 magnetic cards, High Level Май solu- 
tions book. keyboard-overlay kit: everything as is: 
$150. Dwight W Hughes. 413 East St. Andrew Ave. 
Forrest City. AR 72335. |201) 633-8415. 

FOR SALE: Tektronix 4052A graphics computer sys- 


tem. 64K, communications backpack (Option |). 
tapes, and manuals, Excellent condition, Well below 
$5950 list price David Е Rogers. 817 Holly Drive 
E. Route 10. Annapolis. MD 21401. [3011 751-5724. 

FOR SALE: Three Okidata 82/92 tractors unused: $20 
each. NEC modems, 2400/4800 bps, good condi» 
thon. Hector Saviotti, 29 Cheryl Jane Гж., Waterbury, 
CT 06705. (203) 753-1058, evenings or weekends. 

FOR SALE: Memory upgrade board that brings 8K 
PET 2001 to 64K. $35. Also. Texas Instruments Silent 
700 RIO thermal printer (friction feed, RS-232C. 
&80-column| originally 5895, asking 5300 or best 
offer, Cal! ЕС Volpicelli, (914) 738-1071. 

NEEDED: An Insight Enterprises EQ-4 single-board 
computer user to solve a problem. Can pay for the 
help. Write to Pablo Gaggino. Arturo Bas 146, Cor- 
doba 5000. Argentina. 

FOR SALE: Tektronix dual floppy-disk unit Model 
4922 with two 8-inch Memorex 55/50 drives, con- 
troller cards, and r supply in one cabinet. All 
manuals. Best offer or trade john Strupat. 77 
Elmwood Ave., London. Ontario N&C 114. Canada. 

WANTED: Teacher needs nonworking Commodore 
printers and disk drives (1520. 1525, 1526, and 
1540-1541}. If donated, will pay shipping. If selling, 
please state lowest price. Send SASE for reply. Carl 
Bogardus, Chaparral Elementary School. 1220 Birch 
Dr.. Las Cruces NM 88001. 

TRADE: TI-99/4A software written by me for your TI 
user-written software. Also homebrew attachments 
for TI. designs. ideas for software projects. etc. Craig 
Lewis, 2940 Callendar Rd.. Rome. OH 44085. 

NEEDED: Incarcerated computer science students 
studying toward AA degree seek typewriters and 
anything that may aid in rehabilitation. Robert W. 
Mallette 111 and Gerald D. Fuller. Maryland Peniten- 
tiary, 954 Forrest St.. Baltimore. MD 21202. 

FOR SALE: Xerox 820: $125. ТУТ: 575. 18-slot God 
bout motherboard: 530. Thinker Toys ATE tape: 55. 
Wamco CPU-| 18080): 550, Wamco EPM-I ROM 
board (по КОМЕ 525. Five Wamco МЕМ-І RAM 
boards (no RAMs): $25 each. More assorted equip- 
ment avallable. Warren E. Greenberg. 145 Cottage 
Rd.. West Roxbury, MA 02132. 

FOR SALE: Sharp PC-1500A pocket computer with 
BK RAM, Commodore VIC-20 with 16K RAM plus 
Datasette Must sell; mint condition: best offer. Peter 
Sutter, 4125 North Monticello. Chicago. IL 60618. 

FOR SALE: Back issues of BYTE: July. August. and 
December 1978. February through December 1979; 
and January through March, and June 1980. $4 an 
issue. Vlad Kievsky. 5904-9 Stevens Forest Rd.. Co- 
lumbia, MD 21045. 

FOR SALE: Digital Letterprinter Model IOO-PC, high- 
speed, ur es dot-matrix printer with tractor 
feed. 6 months old and hardly used: original crating. 
instructions, etc. $750. Michael Bach, 2115 
Frederick Ave, Kalamazoo, MI 49008. (616) 
385-7074. days. or 344-8289, evenings. 

WANTED: Sets of the magazines ТЇ 99er. Home Com- 
paler, and Personal Computer. Will trade or sell early 
issues of Kilofxmd and Interface. Merle Vogt. РОВ 145. 
Von Ormy. TX 78073. 

FOR SALE: NEC АРС-Н12 color-graphics board with 
128K RAM expansion memory for the NEC APC 
НОЗ color computer. New, unused. and in original 
box. $575 including UPS in the continental US. 
Howard D. Roney. 4840 Andrea Dr. NW. Salem. OR 
97304. [503] 378-1826. after 6 pm. 


UNCLASSIFIED ADS MUST be noncommercial, from 
readers who have computer equipment to buy, sell, or trade 
on а onetime basis. All requests for donated computer 
equipment must be from nonprofit organizations. Programs 
to be exchanged must be written бу the individual or Be 
in the public domain. Ads must be typed double-spaced. 
contain 50 words or less. and include full name and ad- 
dress. This is a free service; ads are printed as space per- 
mits BYTE reserves the right lo reject any unclassified 
ad that does not meet these criteria. When you submit 
your ad (BYTE, Unclassified Ads, РОВ 372. Hancock, 
NH 03449), allow at least four months for it to appear. 


FOR SALE: BYTE. May 1977 through October 1983 
and a few issues before May 1977. БІНЕ pays ship- 
ping Dave Lamb. 3501 Kingston Circle. Ft. Collins. 
CO 80525, 1303] 223-7131. 

FOR SALE: TI-99/4A, disk controller and drive. 
peripheral expansion box. extended memory card. 
and more. Never used, Paid $750: asking $500 or 
best offer. Bruce Ransom. 13278 Paramount Dr. 
Saratoga. СА 95070, (408) 741-1492. evenings. 

FOR SALE: Micromint МРХ-16 single-board computer 
system. МРХ-17 ІВМ keyboard interface. and more. 
$900. Lee W. Sorensen, 6555 Lawndale Lane Maple 
Grove, MN 55369. (612) 420-2425. 

FOR SALE; [Cs including eight 41165, 68000, two 
4802s, TTL, and CMOS. Also over 500 miscella- 
neous components including transistors, ceramic 
resistors, metal film and carbon resistors. diodes, 
and capacitors. Most new, all marked. $1000 value: 
asking $300 firm. T. Atiyeh, 6 Munnisunk Dr. 
Simsbury. CT 06070. (203) 651-0819. 

FOR SALE: DEC Rainbow 100 unit with keyboard. 
black-and-white monitor, owners manual, new: 
$1200 James Guilford, РОВ 15060. Cleveland, OH 
44115. (216) 961-0462 

FOR SALE: TI-99/4A computer with expansion box. 
32K сага. RS-232C, disk drive. speech synthesizer. 
and more. $1000 plus shipping. Bill Stefek, 36 

ick, Oswego. IL 60543. [312] 554-8256. 

WANTED: PC Magazine, volume 1, numbers 1, 2. and 
6. МА. Winshall, 3 Ferndale Rd. Weston, MA 
02193, (617) 235-5360. 

FOR SALE: Breadboard interface for TRS-BO Model 
МИ, plugs into expansion siot and has on-board 
logic probe. 8-trace scope multiplexer, cables, and 
manuals: $250. Also, HUH TRS-80 to $-100 bus 
adapter; $35. US. postal money order only. i will 
pay shipping. Steve Griffith. РОВ 839708, Butte 
Ауе.. Florence. AZ 85232. 

WANTED: Users of Timex Sinclair 1000 for corre- 
spondence and practical information sharing. Wish 
to form club, A.M. Bailey со РОВ 161815. 
Sacramento, CA 95816-1815. 

FOR SALE: North Star Horizon $100 bus mainframe 
{12 slots) with 280. two serial and two parallel ports, 
MSEC DMB6400 64K ORAM, SOS Versaflonpyil disk 
controller. cabinet and power supply with two Sei- 
mens FDO 100-8 &inch floppy drives. Heathkit H-19 
terminal. and Epson МХ-80 printer: $2500. Send SASE. 
Richard Palmer, 72 Alda Dr. Poughkeepsie. NY 12603. 

WANTED: Software driver (8080 code} for Heuristics 
SpeechLab Mode! 205 (S-100 model). The manufac- 
ішег out of business, and the board's ROM is not 
working. Will pay postage. cost of disk or photo- 
copying. etc. Bud Stolker, 101 South Whiting St 
#1506, Alexandria, МА 22304, (7031 370-2242. 

FOR SALE: LA34 DECwriter IV printer/terminal. 
mounted on matching stand (on casters) with out- 
puUinput trays. complete with optional tractor. 
manual, cable, and ribbons, perfect condition: $450. 
Paul Morgenstern. 59 Vernon St. Waltham. MA 
02154, 1617] 894-9120 

FOR SALE: DEC Rainbow 100А with 256K, two 400K 
drives, monitor. rd. one communication port. 
one parallel port. all cables. and manuals, Asking 
$2350 or best offer. Jirayu Treraprasert, 385 North 
Rockvale #8. Azusa. СА 91702. (818) 334-1185. 

WANTED: Atari 800XL owner would like to core 
spond with other Atari users to explore its capabil- 
ites and potential by exchanging information. ideas. 
advice, and public-domain or user-written programs. 
Ferit Saracoglue. MD, Gazi Mustafa Kemal Bulvari, 
No: 120/19. Maltepe., Ankara, Turkey. 

FOR SALE: Two IMSAI VDP 80s with 64K RAM. two 
&-inch disk drives. Excellent condition. Best offer. 
A. М. Agapos, РОВ 352. Dauphin Island. AL 36528, 
(205) 460-717| or 861-7326. 

FOR SALE: Complete set of BYTE. first issue through 
present. Excellent condition. Best offer. Marlene 
ladavaia. Suite 410. 5725 Paradise Dr, Corte 
Madera. CA 94925, (415) 924-0840. 

FOR SALE: Sage ll computer with Qume ОУҒ211 СХ 
amber graphics terminal. 5ООК 150-ns RAM, two 
low-profile 640K floppies, R5-232C port. IEE-488 
port. Centronics parallel р, modem port, all 
manuals. and more. Originally 55700: asking $4500 
Wayne Britton. 3800 McKinley. Plano, TX 75023. Ш 
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BYTES ONGOING MONITOR Вох 


ARTICLE? РАСЕ ARTICLE AUTHORIS) ARTICLE? РАСЕ ARTICLE AUTHOR(S! 
| 9 Microbytes . ‚ чай 10 161 Logic Programming ....... ... . Kowalski 
2 39 . Whats New staff И 181 Declarative Languages: 
3 49 Book Reviews Bharath. Sklar. An Overview ..... к . Eisenbach. 
Welch, Kirwan Sadler 
4 70 — AskBYTE......... ....... ‚++ Clarcia 12 201 Program Transformation. ....... . . Darlington 
5 83 The Amiga Personal Computer. . Williams. 13 219 Functional Programming Using ЕР. . Harrison, 
Edwards. Khoshnevisan 
Robinson 14 235 А Hope Tutorial. ....... . ..Байеу 
6 104 агаа Circuit Cellar: Build the 15 266 The Tandy 1000..... .... жү Malloy 
BASIC-52 Computer/Controller Ciarcia іё 275 18м Pascal 200,, ..... .. Finan 
7 120 Тһе 051-32 Coprocessor Board. 17 293 Computing at Chaos Manor: 
Part |: The Hardware....... Marshall. The West Coast Computer Faire... Pournelle 
Scolaro, Rand. 18 33) BYTE Japan: COMDEX in Japan... Raike 
King. Williams 19 341 BYTE UK: Declarative Update... .Pountain 
8 138 Programming Project: 20 355 According to Webster: 
Context-Free Parsing Greetings and Agitations. .... .. . Webster 
of Arithmetic Expressions. Amsterdam 21 369 BYTE West Coast 
9 151 Prolog Goes to Могк......... .. Cuadrado, New Microprocessor Chips Robinson 
Cuadrado 22 ото ТТЕММЕЗ.................... Libes 


BOMB Results 


PERFECT PRODUCT PREDOMINATES 

In the May BYTE lerry Pournelle took Computing at Chaos Manor "in 
Search of the Perfect Product? The readers gave it the blue ribbon. In 
second place is Gregg Williams's product description of "The ATET UNIX 
РС” The continuation of Ciarcia's Circuit Cellar project on how to "Build 
the Home Run Control System, Part 2: The Hardware" came in third. 
in fourth place is “Multiprocessing: An Overview" written by Rich 


Krajewski. And winner of the $100 prize is Alan Finger, author of the 
fifth-placed review of the “IBM PC АТ” Next in line is Computers and 
Law coauthored by Robert G. Sterne and Perry Saidman. Their study 
of "The Sale of Computer Products" placed sixth. Ask BYTE. conducted 
by Steve Ciarcia, won seventh place. In eighth place, and the winner of 
the $50 bonus. is Jerry Grady's review of “The Compaq Deskpro.’ 
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Inquiry No. Page Na. 
349 1ST PLACE SYSTEMS. .400 
2 4-54 WORLD ..423 
3 AST RESEARCH — ы 
4 AST RESEARCH ‚ .. ..... 9 
$ AB COMPUTERS с 284 
6 ABCOMPUTERS ........... 285 
7 ABC DATA PRODUCTS .. . -404 
8 ADDMASTER CORP.. ..... 423 
9 ADTEK à 22-22... 200 
10 ADVANCED COMP PROD . 416, 417 
360 ALDEC . .. ...„..... 280 
361 ALDEC eiit ... 280 
13 ALF PRODUCTS INC . .....58 
М ALLIED MICRO DEVICES, ....421 
* AMBER SYSTEMS... .... 28. 29 
* AMERICAN MICRO SYSTEMS . „423 
|7 AMERICAN RESEARCH, ...,.205 
18 AMERICAN RESEARCH. . .. 205 
19 AMERICAN SEMICONDUCTOR . 394 
20 AMPRO COMPUTERS INC .... 166 
21 APPARATING...............392 
* APPLE COMPUTER INC .....CIL, 6 
* APROTEK ... 155 
12 APROTEK .. 2... „423 
23 ARK ELECTRONICS PRODUCTS. 241 
24 ASHTONTATE.,.. ..........3279 
* АТТ COMMUNICATIONS . 176, 177 
* АТТ INFORMATION SYS 288 289 
* ATST INFORMATION SYS ..... 351 
25 ATKINS ASSOCIATES. ... WS 
26 AUTOMATION FACILITIES CORP . 26 
27 AUTOMATION FACILITIES CORP . 26 
m КИЕЕТ;......;......»..... E 
* AWESOME TECHNOLOOY. INC. 394 
30 BEB ELECIRONKS..... ... 392 
* БЕС MICROSYSTEMS. ........402 
31 BASF SYSTEMS.............. 157 
33 BAY TECHNICAL ASSOC ......23 
34 BOS CORPORATION .........249 
* BEST WESTERN INTL. ..... 303 
35 BINARY TECHNOLOGY... .. 404 
36 BITTNER ELECTRONICS. . .. .392 
37 BLAISE COMPUTING INC _...326 
38 BORLAND INTL., .. ....4 
19 BORLAND INTL... . . 41 
40 BORLAND INTL........ ... 43 
41 BORLAND INTL. ... ... — AF 
42 BORLAND INTL. a. aa 49 
43 BORLAND INTL. Р 22,44 
* BUEHLER SERVICES . 421 
44 BUSINESS TOOLS INC .. ..377 
* ӨТТЕ BACK ISSUES.. . ..... 398 
* BYTE MARKETING. ........ 361 
* BYTE SUBSCRIBER SERVICE... 136 
45 БҮТЕК COMP SYS CORP .. 127 
* C WARE/DESMET С " 144 
52 CDA INTL SOFTWARE . 398 
46 СІ COMPUTERS . . . ...,. 320 
47 CL COMPUTERS . .. ....320 
* CALIF DIGITAL. 414. 415 
49 CALIF SCIENTIFIC SFTW.. .. 404 
$0 CAPITAL EQUIPMENT CORP... 114 
368 CAPITAL MICRO. ., .. ss. 171 
53 CHORUS DATA SYSTEMS . . 306 
“54 CIVIL COMPUTING СОВР... 402 
* CODEX CORPORATION . ... 251 
56 COEFFICIENT SYS. CORP . .., 159 
52 СОСПАТЕ . 2052... 92 
58 COGITATE ——— ӨЙ 
" COMMODORE BUSN MACHINES 137 
60 COMMUNICATIONS ELECTR 410, 411 
61 COMP COMPNTS UNLTD . 402, 413 
62 COMPETITIVE EDGE... ....238 
* COMPUMAIL ,..... .......422 
63 COMPUSAVE..... .........3%7І 
64 COMPUSERVE ,..... ..... o 227 
8% COMPUTER AFFAIRS INC. ....358 
67 COMPUTER CONNECTION INC. 395 


COMPUTER CONTINUUM ,.... 398 


inquiry Na. 


Page No. 
COMPUTER FRIENDS .., 190 
COMPUTER HUT OF NE 375 
COMPUTER INNOVATIONS . 308 
COMPUTER INNOVATIONS _... 296 
COMPUTER MAIL ORDER 316, 317 
COMPUTER MART . .... 340 
COMPUTER MEDIA MARKETINC394 
COMPUTER PARTS MART 421 
COMPUTER WAREHOUSE... 319 
COMPUTER WAREHOUSE.. ..319 
COMPUTERBANC ......... @@ 
COMPUTRADE .. - . » 244 
CONCORD TECHNOLOGY INC 421 
CONROYLAPOINTE .., $46, 147 
CONROY-LAPOINTE . 146, 147 
CONROY-LAPOINTE . 146, 147 
COSMOS... А 298 
CRESCENT COM INC 392 
CUESTA SYSTEMS ose 486 
CUSTOM COMP ТЕН. ..388 
CUSTOM СОМР TECH. ... 389 
CYMA CORPORATION, ...., 345 
CYMA CORPORATION, .. . 345 
DAC SOFTWARE INC... .. 25 
DATA SPEC З . 216 
DATA SPEC ,... et 216 
DATA SPEC. š 244 
DATA SPEC 244 
DATA TRANSLATION INC 52 
DATABROKERS , 394 
DATASOUTH COMP CORP 247 
DAYNA COMM . .....  . 46, 47 
DELUXE COMP РОЁМ5.,... 230 
DIGI DATA CORP a-n ,.,...307 
DIGITAL RESEARCH COMPUTERS214 
DIGITALK -............. 354 
DISK MERCHANT ........... 50 
DISKETTE CONNECTION . . .253 
DISK WORLD! INC. ....... 387 
DISKWORLD! INC ...-. 396 
DISKWORLD! INC. » . 406 
DISPLAY TELECOMMNTNS 408. 409 
DITRON CORP. ,. , 404 
DIVERSIFIED COMPUTER SYS 400 
DOKAY COMP PROD INC. .. 403 
DOW JONES NEWS RETRIEVAL 87 
EASTMAN KODAK CO. .,..... 139 
ECOSOFT . ТЕГЕ a 
ELECTRONIC PROTECTION DEV 304 
ELEXOR INC... ., -.. 402 
ELLIS COMPUTING INC saa 76 
EPSON AMERICA „ 76, 79 
EVEREX SYSTEMS. . . .. 48 
EXPRESS BUSINESS SOFTWARE 117 
EXPRESS COMPUTER INC 224 
EXPRESS SYSTEMS INC . 12, 13 
EXSEL ІМС... „к. о | 2M 
FIRST CLASS PERIPHERALS . 165 
FLAGSTAFF ENGINEERING . ... 234 
FLAGSTAFF ENGINEERING 234 
FORTRON. INC., ., .- _ 401 
FORTRON. INC... .. . ... - 401 
FOX ANO GELLER INC,.... . 342 
FOX SOFTWARE INC 281 
FRANKLIN MINT 343 
FUNK SOFTWARE 2. 264 
GENERAL COMPUTER . 366, 367 
GENERAL TECHNGLOGY,.. ..318 
GENESIS MICROSYSTEMS. 233 
GENICOM... . 167 
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GIFFORD COMP SYS... +-4-29 
GOLD HILL COMPUTERS ... 

GOLDEN BOW SYSTEMS... ... 
CTER ІНС...,............-.: 
НЕЕ COMPUTRONICS,. .,.. .229 
HAMMER COMP SYS ........372 
HARMONY VIDEO & COMP. 216 
HAYES МІСКОСОМР. PROD 328, 329 
HAYES MICROCOMP PROQ ... 359 
HERCULES COMPUTER TECH. . 129 
HERCULES COMPUTER TECH. . 131 
HEWLETTFPACKARD ..........257 
HEWLETFPACKARD.... . 
HEWLETFPACKARD.... 

Hi TECH EQUIP CORP... .. 
HOFFMAN ІМТІ......... 
HOLMES Б COMPANY..... .. 350 
HOUSTON INSTRIBAUSCHELOMB 97 
IBEX COMP CORP... . .. 394 
ІВМ CORP . INSERT 32 &D 
ІВМ СОР. .......... 102, 103 
IBM/SMALL SYS DIV. 259, 260, 261 
K EXPRESS. ...-......,%4 
ІМЕОСОМ............. .. 36. 37 
INTEGRAND — ....... .....226 
INTERFACE ІМС....,....... 31 
INTERFACE INC... aa s 
INTERFACE TECH CORP. 

INTERFACE TECH CORP 

INTERFACE TECH CORP . 303 
ЮМЕСА. ........ T EIS. 353 
IC INFORMATION SYSTEMS... 287 
IADE COMP PROD. 418, 419, 420 
JAMECO ELECTRONICS ... 68, 69 
IDR MICRODEV ICES INC. . 424, 425 
IDR MICRODEV ICES INC. . 426, 427 
IDR MICRODEVICES INC... , 428 
JOHN WILEY Б SONS .......,. 75 
KADAK PRODUCTS ,.,....... 240 
KEA SYSTEMS LTD ......... ‚ 394 
KEITHLEY DAC ковае ..22 
KIMTRON СОЕР,.,.,........23 
KRUEGER TECHNOLOGY INC . 405 
KRUEGER TECHNOLOGY INC 405 
СОМ INC ......... . .344 
LABORATORY MICROSYS ..... 62 
LANGLEYST СІМЕ..........392 
LARK SOFTWARE ....... ...172 
LATTICE. INC.. a. ......... 184 
LEARNING TECHNOLOGY INST 232 
LEO ELECTRONICS .......... 392 
LEVEL 5 RESEARCH ........ 188 
LEVIEN INSTRUMENT CQ......352 
LINTEK МС, .. .. 492! 
LOCKHEED-CGETEX .... 2177 
LOGICAL DEVICES. .....- 2+. 24 
LOGICAL DEVICES. „sasoe ssa- 423 
LOGIC PROGRAMMING ASSOC ‚ 54 
LOGIC SOFT о .. INSERT Н2 АВ 
LOGICWARE ирак vei. DU 
LOGITECH INC. _,. ... 29 
LOMAS DATA PRODUCTS .,., 357 
LOTUS DEVELOPMENT... 198. 199 
1УВЕМ COMP SYS. ... 404 
[УСО COMPUTER. ......., 332 
MACMILLAN SOFTWARE. ... 
MACROTECH INTL... 246 
MANX SOFTWARE SYS... ....95 
MARK WILLIAMS СО... . . 51 
МАЯТМАС INDUSTRIES INC 398 
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TO GET FURTHER information on the products advertised in BYTE. either 
pick up your touch-tone telephone and use TIPS [if you are a subscriber). 
ог fill out the reader service card. Either way full instructions are pro- 
vided following this reader service index which is provided as an addi- 
tional service by the publisher. who assumes no liability for errors or 
omissions. *Correspond directly with company. 
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192 MASTERBYTE COMP OF NY 3% 
193 MATHWORKS. THE. 168 
194 MAXELL DATA PRODUCTS 7 
195 MAYNARD ELECTRONICS .. 15 
127 MCGRAW-HILL 
FUTURE COMPUTING... a... . 368 
* MCGRAWHILL TRAINING SYS . 423 
196 MEGATEL COMPUTER TECH . 58 
* MERCEDES-HENZ Of MA. _...ЗИ 
197 MERRITT COMP. PRODUCTS. .392 
198 MF) ENTERPRISES INC ..... ,.. 60 
199 MICRAY ELECTRONICS ,.., .. 323 
200 MICRO DATA ВАЗЕ SYS ,. . 224 
201 MICRO DESIGN INTL. ... . 252 
202 MICRO MART INC... 56. $7 
203 MICRO PRODUCTS. ІМС ... .. 399 
387 MICROCOMPUTER ACCESSORIES . 209 
388 MICROCOMPUTER ACCESSORIES 209 
206 MKROGRAFX.... . .. „35 
" МККОМІМТ INC ....... a 362 
207 MICRON TECHNOLOOY.......400 
208 MICROPRO ІНТІ.,...... „59 
209 MICROPRO INTL... ...... Ы 
210 MICROPROCESSORS UNLTD . 398 
211 MICROSCRIBE ..... „++ =» 400 
377 МКЮКОБНОР.,........ s... 393 
378 MICROSHOP ТҮТУ: г. 
* MICROSOFT CORP.. , .91 
* MICROSOFT CORP.. 2.25.93 
* MKROSOFT CORP... 95 
" MICROSOFT PRESS. ..... 38 
213 MICROSTUF. INC... . ... .245 
214 МКЮКОМАҮ................. 240 
215 MKROWAY ....... ...101і 
216 МКЮЕОМАҮ.,.......... ..371 
217 MIDWEST MICRO-PERIPHERALS ... 34 
* MIX БОҒТМАЙВЕ,...,......І?З 
219 MOTEL COMPUTERS LTD ... 404 
220 MTI SYSTEMS CORP ....... „212 
221 MULTHECH SYSTEMS........273 
222 4 MULTITECH ELECTRONICS 364 
225 МЕ8ІНС................. 232 
381 NANTUCKET... .... .. ., .295 
382 МАМТИСКЕТ.......... 295 
226 NATL PUBLIC DOMAIN SFTW. 423 
227 NATIONAL INSTRUMENTS , 9B 
228 NEC HOME ELECTR. 5А, , 160 
229 NEC INFORMATION SYS... . СШ 
230 NEWSNET INC. ..... . № 
231 NICOLET PARATRONICS .. ю 
* NORTH HILLS CORP . . .398 
* NORTH HILLS CORP , . -. 400 
232 OKIDATA ............- 338, 339 
234 OLDEN ...... .... 72 
75 GPUS COMP PROD . № 
235 ORCHID TECHNOLOGY . 225 
236 ORION INSTRUMENTS. .... .324 
397 ORYX SYSTEMS .... . ..189 
358 ORYX SYSTEMS .,. .. .. .189 
359 ORYX SYSTEMS... . . . .189 
238 PC HORIZONS. INC... 421 
240 PACIFIC EXCHANGES. ....,...421 
241 PANASONIC SENIOR PARTNER. 63 
*  PASCOM batana baketa ЖИ 
242 PC NETWORK Е 312, 313 
243 PCS LIMITED ....... 334 
244 PCSLIMITED ... . .. .421 
352 PEGASUS DATA ,.... .. .250 
245 PERMA POWER ELECTRONICS 158 
446 PERSOFT INC ..... 8 
447 PINNACLE SYSTEMS, INC. 231 
248 PRECISION DATA.. ‘me's 392 
249 PRINCETON GRAPHIC SYS. 203 
250 PRINCETON GRAPHIC SYS... 330 
251 PRIORITY ONE. ..... . . 397 
252 PRO CODE INTERNATIONAL 170 
253 PROGRAMMERS SHOP, . 292 
254 ОК RESEARCH . . ... 255 
255 QUA TECH INC, . „›ал 392 
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inquiry Na. Page No. Inquiry Na. Page На inquiry No. Page Na. inquiry No. Page No. 
256 QUADRAM СОЯР............1%69 * SCOTTSDALE SYSTEMS ........ 71 * SUNNYVALE COMMUNICATIONS365 335 WAREHOUSE DATA PRODUCTS 71 
259 QUALITY PRINTERS. .,...... 402 286 SECURITY MICROSYS. CONSULT400 313 SUNTRONICS CO INC....,.. 390 336 WATCOM PRODUCTS МС. .., 291 
260 QUANT SYSTEMS. ........... 398 267 SEMIDISK SYSTEMS. .........239 314 SUPREME COMPANY.,....... Ae 337 WESTERN COMPUTER... . . ы 
261 QUANTEK CORP .... ....... 183 288 SHAPE MAGNETRONICS.. ... 310 370 SYSTEMS MANAGEMENT. 348, 349 338 WESTERN COMPUTER. .... 64 
262 QUANTEK CORP .,.._,,,.,-. 183 289 SILICON SPECIALTIES..,..... 175 315 TALLGRASS TECH..,,......20, 21 339 WINTEK CORP. ........ -73 
263 ОШНЕ.,,,.................194 290 SILICON SPECIALTIES....,..,. 175 316 TATUM LABS... ..,........ 394 340 МІМТЕК СОЯР.,............402 
264 ӨШЕ,.................... Я е ВИМЕ РОК... оос оа 4 ЗІТ ТАТУМО.................. . 156 341 WORKMAN $ ASSOCIATES... 404 
КОБ. ©ОШШЕ...........›,„›+„„„„„Ё®$ 291 SLR 5Ү5ТЕМ5......... .....400 318 ТАТОМС........ .......... 156 342 XEROX CORP,  ..... 178 179 
366 ОШМЕ.....................1%% " SOFTLINE СОЯР,....,..... 65 319 TAXAN СОКР.............. 221 343 ХЕКОХ CORP. ...... ...., 309 


267 ОШБШЕ.....................1%6 295 SOFTSTYLE МС... ........30 320 TAXAN СОКР...... ..... 221 344 ХЕКОХ CORP. ............. 303 
268 C0 ТЖ”... 2% SOFTWARE GALORE ...ı вые 162 324 ТЕАМ ТЕСН INC. Е NR 345 XOR CORP. ....., reve aver 323 


A? ОШЕ............. эла за аз IOP 297 SOFTWARE GALORE ......... 162 " TERTRONIX ІМС............. 237 346 YETIWARE ...... veiu -... 423 
270 ОИШЕ.....................:9Ю7 298 SOFTWARE LINK. TRE....,...274 » TELEVIDEO SYSTEMS ........282 
271 QUELO.......,......- ..... 402 299 SOFTWARE MASTERS ..,..... 238 * TEXAS INSTRUMENTS, ....... MH “ Correspond ней with company 

* QUICKVIEW SYSTEMS.,,.....315 "| 300 SOFTWARE SOLUTIONS ІМС... 215 H2 TIGERTKONICS., ........ +. 400 
272 RADIO ЅНАСК,............ CIV 301 SOLUTION SYSTEMS......,..272 ^ TINNEY, ROBERT GRAPHICS... 336 
273 RAINBOW TECHNOLOGIES... . 400 302 SOLUTION SYSTEMS.........272 322 TRANSEC SYSTEMS, INC .. . 293 INTERNATIONAL ADVERTISING SECTION 
274 RAMADA INNS....... 422000087 303 SOLUTIONWARE CORP ....... 398 Д eee ORE Г.К. 394 
275 RATIONAL 5Ү5ТЕМ5.........142 304 SONY CORP OF AMERICA 118, H9 367 TURBOPOWER SOFTWARE . ane 374 $05 ADVANCED INTERNATIONAL 
276 RELATIONAL DATABASE SYS... . 74 * SOURCE TELECOMPUTING CORP 324 US ROBOTICS.. , + чо + ВЗ MARKETING .._,. ...,. 1600 
277 RING KING VISIBLES INC......32 OF АМЕНІСА....... ......373 325 US ROBOTICS . ETE 339 501 AMERICAN BUYING & EXPORT 1606 
219 ROLAND СОКР. ,,..,........ 243 305 SOUTHERN PACIFIC USA INC 360 326 US КОВОТІС5..............337 * BYTE ..... ........ ОА, ТӨОҒ 
280 ROSE ELECTRONICS ....,.... 402 306 SPECTRUM SOFTWARE ....... (63 327 ЦМ5ОМЕСЕ.,................ 11 502 СА5Ю.................. 1609 
281 S100 DIV. 696 СОВР....... ..50 307 SPRUCE TECHNOLOGY CORP. ‚180 328 УЕМТЕІІМС........... ....27 504 COREY MATTER....... aranan 1600 


379 5-100 DIV. 696 СОРР.,.,...... 407 308 STRIDE MICRO. ...... ..... 386 329 VERTEX SYSTEMS........... 299 503 LF TECHNOLOGIES. .... .. 1806 
380 5100 DIV. 696 CORP..,......407 309 STRIDE МКЕО.......... uo. 347 330 VERTEX 5БҮЗТЕМ5,..........299 506 MULTITECH INDUSTRIAL CORP БОС 
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285 SATELLITE SOFTWARE ........ 82 312 SUMMIT SOFTWARE TECHN. INC 314 334 УОТЕАХІКС,.............. 124 Na domedic inquiries, раке 


SUBSCRIBERS ONLY!* 


Use BYTES Telephone Inquiry Processing System 


Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 1) If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED 2) Write your Subscriber Number, as printed on your Subseriber I.D. Card, in boxes in Step 5 below. 
(Do not add 05 to fill in blank boxes) 
3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0's to fill in blank boxes.) 


CALL TIPS 4) Now, on a TouchTone telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 5) When TIPS says: "Enter Subscriber Number" 
SUBSCRIBER AND (Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 

Enter U00000 C1ET Е 8 


6 When TIPS says "Enter magazine code & issue code" 
Enter [I] [8] ІНІ (БІ [#] 8 
ENTER YOUR 7a) When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 


b) Repeat 7a as needed (maximum 17 inquiry numbers) 
ООП Е 10. 000 uH 
OOO L1 LJ af 0 
mimm ОО 
інін ооа ж 


О 
в 
5 
О 


END SESSION 8) End session by entering (=) [®] M m @ 80 


9) Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 
If you are not а subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485. 
“Domestic and Canadian Subscribers Only! 
432 BYTE * AUGUST 1985 


NEC PRINTERS. 
THEY ONLY STOP WHEN 
YOU WANT THEM TO 


TURTLE 
ii aaa" T! 


жез 


| Spinwriter 8800 
letter-quality printer. 


"Color Pinwriter CP2 
dot matrix printer. 


NEC printers are incredibly reliable. igi 

In fact, with normal use, an NEC printer can run an average of 5 years before it Bar a 
repair. And chances are, that repair will take only about 15 minutes. 

To become that reliable, an NEC printer has to go through some of the most demanding 
tests in the industry. 

First, we test every single part before it goes into the printer. Then we test the printer itself. 
Nothing is forgotten. Nothing is left to chance. 

But reliability is only part of the story. There's much more. Our printers work with every 
popular PC. With more leading software programs. And with more forms handlers to make 
paperwork a snap. 

So no matter what your printing needs — and no matter what size your budget — NEC has 
a printer for you. Our full line of Spinwriter® printers, for low to high speed letter quality printing. 
And our versatile Pinwriter™ and Color Pinwriter printers, for high resolution dot matrix printing. 

То find out more about NEC printers, call 1-800-343-4418 (in Mass. 617-264-8635). 


Or write: NEC Information Systems, Department 1610, | - | 
1414 Massachusetts Ave., Boxborough, МА 01719. " | 
NEC PRINTERS. THEY ONLY STOPWHEN YOU WANT THEM TO. | ~ 4 


2 NEC Information Systems, Inc. 
Computers and Communications 


Spinwriter ts a registered trademark of NEC Corporation. Pinwriter з а trademark of NEC Corporation. Inquiry 229 


TANDY... P: 
Clearly Superior 


We edged out the competition with the 
Tandy' 2000, giving you the performance 


of IBM's PC AT for only $1599. 


Like the IBM® PC AT, the 
Tandy 2000 offers two to 
three times the speed and two 
times the disk storage of 
IBM's PC. The Tandy 2000 
also offers twice the graphics 
resolution, with twice the col- 
ors of the IBM PC, for color 
charts and graphs that are 
nothing short of spectacular. 


You'll see the difference us- 
ing popular programs like Lo- 
tus 1-2-3° and SuperCalc?9 
The Tandy 2000 races 
through spreadsheets and 
graphs the results with razor- 
sharp precision. 


* Commercial lease for а Tandy 2000 with colar monitor and graphics, plus applicable use/sales 
opment Corp. SuperCak-is a registered tradeceark of Sorcim/US. IBM and the logo аге 


of Lotus Devel 


At $3999, a PC AT is $2400 
more than a 2-disk, 256K 
Tandy 2000. In fact, you can 
get a complete Tandy 2000 
system with color monitor 
and graphics for $2622.90— 
still over $1000 less than an 
AT without a monitor! 


If you're thinking an AT 
costs more because of the 
support IBM is famous for, 
think again. 

We offer a free customer 
support “hotline! IBM's tele- 
phone support will cost you 
$40. Per call. We also offer on- 
site customer support and 


Inquiry ~ 


training in major markets. 
Something IBM doesn’t offer 
at all to it’s PC AT owners. 


So come in and find out how 
your business can lease a 
Tandy 2000 system for only 
$90 per month*. And get the 
edge on your competition. 


Available at over 1200 
Radio Shack Computer Centers and at 
Participating Radio Shack stores and dealers. 


Radio Лаек 


COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 


2000 prices ind cn d pum nia ai o mi ed o тати ei mere e ii 2 сс? ыда 
ы Irademarks of International Business Machines us 


Machines Corp. Pricing and service availability as of 5/1/85. 


